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A CONTINENT IS BRIDGED" Drawn by Franklin Booth for the ob-

servance of the twenty-fifth ann iversary

of transcontinental telephone service



A QUARTER-CENTURY OF
TRANSCONTINENTAL TELEPHONE SERVICE

The Twenty-fifth Anniversary of the Public Opening of the First

Telephone Line from Coast to Coast Recalls the History of that

Pioneer Undertaking, and the Great Advances Since Then

INTRODUCTION

N January 25, 1915, the first

transcontinental telephone

line was opened for public

use. For the 3,400 miles of its cross-

country march between New York

and San Francisco, it consisted almost

wholly of two physical circuits of

heavy copper wire and one phantom

circuit.

Today the number of circuits

—

physical and carrier-current—which

cross mountains, plains, and deserts

between East and West is about

170. They follow four geographically

distinct routes. Over them speed

many hundreds of messages each day.

The service is accepted as a matter

of course, and the plant which makes

it possible is taken for granted. But

it was the First Transcontinental

which proved triumphantly that tel-

ephony could span the continent;

that the ideal of universal service

could become a reality.

That is why that date late in Jan-

uary of twenty-five years ago has so

vital a significance today. That is

why this issue of the Quarterly is

devoted in such large part to a con-

sideration of the event: of what led

up to it and of what has come after;

so that it may be seen as epochal, and

so that there may be seen a progress

and a growth in every phase of tele-

phone service since then which has

been as epoch-making as was that

first conquest of the barriers to speech

between the Atlantic and the Pacific.

The story of the First Transcontin-

ental has never been told in full per-

spective. The Bell System publica-

tions which, a quarter-century ago,

first reproduced a number of the il-

lustrations shown here on later pages,

are yellowed with time, and but a few

thousand remain of the telephone men
and women who thrilled then to read

how the voices of Bell and Watson, of

Vail and Carty and Woodrow Wilson

and others, sped by wire across our

land.

Indeed, of today's quarter of a mil-

lion Bell System employees, perhaps

ten per cent—perhaps a few more

than that—were actively engaged in

telephone work in 1915. To some of

these, the articles which follow will

have the deep interest of personal ex-

perience recalled. Others of them,

reading of the events here related, will



THE FINAL POLE
On June 17, i91^,^the last pole of the transcontinental line was placed at the Nevada-Utah state line
and the wires were strung. The men in the picture, reading from left to right, are: C. R. Cole, Super-
intendent of Construction, Pacific Telephone and Telegraph Company; Mr. Putnam, Special Inspector,
American Telephone and Telegraph Company; C. E. Fleager, Division Plant Engineer, Pacific Co.;
W. T. Teague, Division Superintendent of Plant, Pacific Co.; D. P. Fullerlon,' General Superintendent
of Plant, Pacific Co.; G. E. McCarn, General Superintendent of Plant, Mountain States Telephone
and Telegraph Company; W. D. Staples, Division Superintendent of Plant, A. T. ^ T. Co.; E. F.
Coyer, Mountain States Co.; C. C. Pratt, District Plant Superintendent, Mountain States Co.;

H. W. Kline, Division Superintendent of Plant, Mountain States Co.

recollect with pride that they were

a part of the organization when,

twenty-five years ago, that new in-

strumentality of communication was
dedicated to the Nation's service. It

is principally to the more than 200,-

000 Bell System men and women who
know only by hearsay of the building

of the First Transcontinental, there-

fore, that the following articles are

addressed.

Two of them have been prepared

especially for this issue of the Quar-
terly; the third was delivered by Dr.

Jewett as the Steinmetz Memorial
Lecture before the Schenectady Sec-

tion of the A. I. E. E. on November
2 under the title of "The Technical

Significance of the First Transcontin-

ental Telephone Line," and has been

edited only so much as is necessary

to prepare it for publication. Read in

sequence, these three articles must
convey a clear sense of the great con-

trast between the telephone art of the

present and of twenty-five years ago.

In the implications of that contrast

the men and women of the Bell Sys-

tem will take a special satisfaction;

for there they will find new testimony

to the traditional policy of the organ-

ization that each great accomplish-

ment—and the first bridging of the

country by voice was that—shall be

but a stepping-stone to further prog-

ress in the service of the public.



I. THE LINE AND THE LABORATORY

Research Was Called Upon to Provide New Knowledge, New
Equipment, New Techniques, Before Construction Could Be

Undertaken to Close the Gap in the Westward Wires

By JOHN MILLS

IN
the history of telephony, a cru-

cial date is the year 1911, when
service was opened between New

York and Denver, The geographical

range had stretched from the two

miles of Boston-Cambridgeport trans-

mission in 1876, past the nine hun-

dred represented by New York-Chi-

cago in 1892, to the twenty-one

hundred of New York-Denver serv-

ice. The first war with attenuation

was over; but it had ended in a

drawn battle, for the engineers could

not have advanced farther without

new weapons.

Those extensions of telephonic

range were each the result of engi-

neering developments and inventions.

In that regard they were unlike ex-

tensions of railroad lines, which can

be accomplished through sufficient

capital, labor, and determination. It

was not enough to build longer lines:

it was necessary to talk over longer

stretches of wire. The Denver line

utilized every technique and refine-

ment of telephone engineering of its

day. Practically, it represented the

limit of distance for telephone com-
munication.

The reason that a telephone line

cannot be indefinitely extended, like

a railroad line, lies in the fact that a

railroad train carries its own fuel and
develops en route the energy for its

own travel, while the trains of elec-

tric waves which carry telephone mes-

sages start out with the energy given

to them by the transmitter and when
that is used up they are powerless to

move farther. Just as a railroad

train in its travel must overcome fric-

tion, so a telephone train of electric

waves meets frictional resistance as

it progresses along the line.

Along the route to Denver, the

wave train would lose one-tenth of its

initial energy in traversing the first

sixty miles of line. The nine-tenths

of the original energy available at the

end of that stretch would suffer a cor-

responding percentage loss while trav-

eling the next sixty miles. The speech

wave-train was decimated every sixty

miles by the attenuating effect of the

line. What reached the receiver at

the end of a long line was, therefore,

only a small fraction of what started.

To start much more energy was

impracticable, as was the use of a re-
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ceiver which, through greater sensi-

tivity, would respond to much smaller

currents, because a certain minimum
of received current was required to

stand out above any small extraneous

currents which might be induced in

the line by currents in any neighbor-

ing lines along its route. The re-

ceived current had also to be suffi-

cient to reproduce speech loudly

enough to be heard above the ordinary

noise of home, or office, wherever the

receiver was located. The solution

did not lie in the terminal apparatus;

it had to be found along the line

itself.

Along the line, rather than in the

line. In the construction and equip-

ment of the Denver line, about all

had been done which could be done to

reduce the attenuation, or weaken-

ing, to which telephone currents would

be subjected. The line was built of

8-gauge (B.w.g.) copper wire, weigh-

ing 870 pounds a loop mile. This was
because large wires carry electricity

with less frictional resistance than do

small wires. There is analogy with

pipes carrying fluids. The size of

wire utilized was as large as engi-

neering considerations and economics

would admit.

The Role of the Loading Coil

in Long Circuits

Along the route, every eight miles,

there was inserted in the line a large

coil of wire with a magnetic core.

These "loading coils," as they were

called, although they did increase the

length of wire through which the cur-

rent had to pass en route to its ter-

minal, served to make the line as a

whole less highly attenuating than it

would have been without them.

To fall for a moment into the

phraseology of the electrical engineer,

their presence increased the induc-

tance of the line and thus offset, to

a considerable degree, the effect of

the capacitance of the line. Without
defining these terms, it is enough to

say that as a wave train travels along

a line it encounters their effects, as

well as that of electrical resistance.

The amount of each depends upon the

geometrical relationship of size of

wires and separation between them.

The percentage loss of energy which
the wave suffers in each mile of travel

depends in a complicated manner
upon the magnitude of these three

constants of the line structure, that

is upon its resistance, capacitance and
inductance per mile.

Capacitance is always present in

a telephone line, but inductance may
be negligible, as it is in cable, where
the wires of a pair are close together.

Since inductance and capacitance

counteract each other to some extent,

the absence of inductance in a cable

circuit means that its capacitance is

completely unmitigated. In open wire

circuits, where the separation between

the wires is usually twelve inches, the

condition is much more favorable to

transmission. The attenuation is cor-

respondingly less, for the same size

of conductor, but not as small as it

would be if the inductance were large

enough to offset the effect of capaci-

tance.

That fact had long been recog-

nized, but it didn't help the telephone

engineer much, because he had no

convenient way of increasing the in-

ductance of a given telephone line.

What he would have liked would have

been insulated wires in a medium



f 940 The Line and the Laboratory

AIR GAP LOADING COILS

Developed for the first transcontinental line. The large coil is for loading the

phantom circuit, the small coils for loading the side circuits

more magnetic than free air, for then

the inductance would have been mark-

edly greater. That was difficult of

accomplishment, although years later

it became practicable with the devel-

opment of permalloy, when in a sub-

marine cable the inductance of the

circuit was increased by wrapping the

conductor with a thin tape of that

magnetic alloy.

An obvious way of increasing the

inductance of a telephone line, with

the hope of gaining reduced attenua-

tion, was to connect coils of wire

—

wire has more inductance coiled than

straight—into the line every so often.

If the coils had cores of iron, their

inductance would be still higher.

That was tried at times, but failed

lamentably. The reason we now
know to have been lack of knowledge

as to the correct spatial separation

of the coils along the line.

Some idea of all this had been ad-

umbrated in the mathematical papers

of Oliver Heaviside, an English genius

whose expositions were not always

easy reading. What was needed was

a practicable engineering formula

which could be applied to the con-

struction of a telephone line.

i HIS problem was attacked by more

than one engineer, and two arrived at

satisfactory solutions. One was

Michael I. Pupin, who, about 1900,

showed that the desired effect could

be obtained if the coils were inserted

at certain regular intervals along the

line. The other scientist who solved

the problem was George A. Campbell,

a member of the technical staff of the

American Bell Telephone Company
in Boston. What these two men made

independently was a basic invention

for telephone lines, just as Bell had

earlier made the basic invention for

the terminal apparatus of telephony.

To which of them, however, belonged

the patent was only to be decided by

a long court struggle, won by Pro-

fessor Pupin, who sold rights to the

American Bell Telephone Company.
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acute form some years later when the

hne was extended west from Denver
past Great Salt Lake. There, the

windblown salt spray had a serious

effect on insulation, and considerable

special engineering work and mainte-

nance was required in that section of

the transcontinental line.

Mechanical Repeater, 1906

Early Shreeve Type

After this invention there remained

to be solved many problems in the

design and construction of loading

coils, many researches to be con-

ducted, and further invention. In

this continuing work the practical

formulae of Dr. Campbell proved

most important. When properly de-

signed loading coils were spaced ap-

proximately eight miles apart along

an open-wire telephone line, its trans-

mission efficiency was just about

doubled. The effect of attenuation

was halved and there was possible the

same grade of telephonic transmission

as in a non-loaded line half as long.

That was about as much gain as could

well be expected from loading, but

it made telephony possible over the

New York-Denver stretch.

Loading, besides presenting innu-

merable problems of its own, intro-

duced others which required expert

attention. One of these was the in-

sulation of the line wires on their

poles. New types of insulators and

new procedures had to be developed,

because in effect a loaded line worked
at a higher voltage than did a non-

loaded line, and there was a greater

tendency for current to leak from the

wires to the ground, particularly on

rainy days. The problem took an

The Development of the

Mechanical Repeater

With the introduction of loading

and the development of coils excellent

from the standpoint of that day

—

although not so small, efficient, and

inexpensive as those of today—the

engineers had done about all they

could to the line itself to increase the

range of telephony. Any advance, it

was then obvious, must come from

developments along the line. In that

regard there was an analogy between

telephony and the earlier art of tel-

egraphy. The coded signals of teleg-

raphy, initiated by a key which con-

nected a battery to the line, and

interpreted by a sounder at the receiv-

ing end, were also limited in the dis-

tance they could effectively travel.

To extend their range, so-called tele-

graph repeaters had been developed.

These were relatively simple devices

in which the moving member of the

sounder, instead of merely clacking

against a stop, was arranged to op-

erate a switch, connecting a battery

to the next section of line and, con-

sequently, sending along that line a

new signal similar to that which was
received.

Much effort had been spent upon

the development of a telephone re-

peater which would receive the tele-

phone current from a distant trans-
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mitter and initiate, in another trans-

mitter, a replica of that current to

travel on to a more distant receiver.

The problem was fraught with diffi-

culties, because the telephone current

was much more complicated than the

telegraph current and involved a much
wider range of vibration frequencies.

Many attempts were made to com-

bine receiver and transmitter into a

telephone repeater. With one excep-

tion these were essentially fruitless.

The exception was a mechanical re-

peater invented by Herbert E. Shreeve

of the American Bell Telephone Com-
pany and later of the Engineering

Department of the Western Electric

Company. This device had a fairly

successful test in 1904 on a telephone

circuit between Amesbury, Massachu-

setts, and Boston, where its introduc-

tion resulted in greater intelligibility

in the transmission than could be ob-

tained over the line without the re-

peater.

Ihe device went through a number

of forms in the hands of Shreeve,

R. L. Jones, and their associates; and

it served with considerable success in

certain situations. Inherently, how-

ever, it had a number of defects.

One was its disproportionately smaller

sensitiveness when the incoming tele-

phone current was very small. For

that reason, although it might work

in a telephone line over which two

persons were speaking loudly, it might

be almost useless in a long line when

the speakers had weak voices. Its

chief defect, however, was a lack of

fidelity in recreating the telephone

current: it had a tendency to favor

some pitches, or tones, of voice and

Mechanical Repeater, 1912

Final cartridge type

to discriminate against others. That,

added to its tendency to give greater

amplification to the stronger tone,

meant a certain inexactness in its

copy of the telephone current. The
effect was not so bad if only one re-

peater was in the line between the

parties conversing; but on a long line,

where several repeaters in succession

had to be installed, speech might be

distorted into unintelligibility.

Each successive model of the de-

vice, however, showed distinct im-

provement over its predecessor, and,

in time, particularly with the applica-

tion of more modern knowledge as to

mechanical vibrating systems, it

would have served more widely, had

not other types of repeaters been

developed.

Aside from the defects which it had,

it was charged with incapabilities for

which it was not itself to blame. It

failed almost completely when con-

nected into loaded lines. The diffi-

culty arose in part from expecting the

repeater to adapt itself to the line,

when what was required was some
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adaptation on the part of the line to

the use of repeaters. The necessary

techniques were developed later in

connection with the first transcontin-

ental line. As a matter of fact, the

Shreeve repeater was successfully

used in commercial service for a few

days in 1915 over the transcontinental

line, in which it had been installed

for that purpose at Pittsburgh, Omaha,
and Salt Lake City.

Organizing the Research for a

Practical Repeater

1 HAT New York-Denver would be

the practical limit of distance for tel-

ephony unless the problem of telephone

repeaters could be satisfactorily solved

was recognized several years before

that line was ready for service. Con-

centrated attention to the problem was

proposed by J. J. Carty, then Chief

Engineer of the American Telephone

and Telegraph Company, and ap-

proved by its then president, Theo-

dore N. Vail. Carty asked for more

men and dollars to apply to the

project of the development, by fur-

ther research, of a telephone repeater

suitable to operation on long loaded

lines. It is interesting to note, how-

ever, that his memorandum on this

subject went further and pointed out

that the problem of long distance

radio telephony might also expect

solution as a result of the develop-

ment of a satisfactory telephone re-

peater.

Starting in the winter of 1910-11,

a small group of scientists was se-

lected and research initiated under

the general guidance of Dr. F. B.

Jewett, who was then Transmission

and Protection Engineer of the Amer-

ican Telephone and Telegraph Com-
pany. The men who were to investi-

gate the problems which loaded lines

presented to repeaters were in Dr.

Jewett's department in the telephone

company; those who were to make a

laboratory attack on the repeater it-

self were grouped into a research de-

partment under Dr. E. H. Colpitts

in the Engineering Department of the

Western Electric Company. The sci-

entists thus assembled became the

nucleus of the present Research De-
partment of Bell Telephone Labora-

tories. A year later Jewett became
Assistant Chief Engineer of the West-

ern Electric Company, and in that

position coordinated the entire trans-

continental line research, whether

carried out in the laboratory or in

the field.

Ihere was a third phase to the

repeater problem. It was not enough

that lines should be adapted to re-

peaters and that repeaters should be

developed which would be effective

and distortionless in their operation;

there were also necessary suitable

circuit arrangements for the introduc-

tion of repeaters into the lines. This

was well recognized by all those con-

cerned and was a project to which

both groups contributed.

The difficulties of the mechanical

type of repeater were due in part to

inertia, which is inherent in any me-

chanical device. The diaphragm of

its receiver portion had to vibrate at

any and all the frequencies involved

in the speech wave and at the same
time drive at the same vibration rates

the movable electrode of the carbon

button transmitter. The inertia ef-

fects were recognized by Jewett and
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his associates, who looked for moving

parts of lighter weight. Instead of

vibrating diaphragms they considered

the possibility of electrified molecules

of gas or even of free electrons—the

tiny parts of atoms which science had

recently recognized.

£ IRST among the scientists enlisted

in the research group was the late Dr.

H. D. Arnold, who had had his train-

ing under Professor R. A. Millikan

at the University of Chicago and was

most highly recommended by him.

Arnold first turned his attention to

the development of a repeater which

would utilize gas molecules.

He set up a tube in which there

was an electrical discharge current

carried by a stream of electrified

—

that is, ionized—molecules of mercury

vapor. Then he arranged to wobble

that stream sidewise through the mag-

netic action of a telephone current in

a coil essentially similar to that of a

telephone receiver. In the tube he

placed two metal plates or electrodes.

To these he connected a battery and

a transformer in such a way as to

form a transmitter the movable con-

stituents of which were ionized mole-

cules of gas instead of carbon grains.

If there was no current in the receiver

coil, then the arc stream flowed stead-

ily and was undeflected, and there was

no current from the transmitter.

When the arc stream was vibrated by

an incoming telephone current, there

was produced an outgoing current of

similar vibrations, but of a magnitude

greatly increased because of the power

available in the battery.

That ingenious mercury-arc re-

peater was capable of good amplifica-

tion, but it had a serious tendency to

Mercury Arc Repeater Tube, 1912

The development of the late

H. D. Arnold

be noisy in a way somewhat similar

to that of an old-style carbon trans-

mitter when it "burned" and ''siz-

zled." It was tried out experimen-

tally on telephone lines, but it was

used only under special engineering

supervision, and never for any length

of time. Development work on it was

dropped early because of the much

greater promise of another device.

This was the audion of Dr. Lee De-

Forest, one of the most interesting

and important inventions in modern

electrical arts. Although at that time

a very crude instrument, incapable of

being used immediately as a repeater

in the telephone plant, its possibilities
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DeForest Detector, 1908

Side view of the single plate audion

were recognized by Jewett, Colpitts,

and Arnold, and a program of research

was undertaken, directed towards its

development and application as a tele-

phone amplifier.

The Genesis of the Vacuum
Tube Repeater

In its grosser elements the 1908

audion of DeForest is the vacuum
tube of today, utilized in millions of

radio receivers, in hundreds of thou-

sands in the telephone plant and in

thousands by the motion picture in-

dustry. From a device capable of

handling only a watt or less, it has

been developed into forms capable of

controlling a hundred or more kilo-

watts. When the audion was in-

vented, the electron which is its active

agent was practically unknown; and

its development into the versatile

vacuum tube of today followed, but

also contributed importantly to, the

modern physics of electronics.

The audion was a small glass bulb,

evacuated according to the manufac-

turing techniques of its day. To its

partial vacuum the electrical entrance

was through four sealed-in wires. Be-

tween two of these was a lamp fila-

ment which could be heated to a

bright red by connection to a battery.

The third wire ended in a metal plate

parallel to the inverted V-shaped fila-

ment. The fourth connected to a

grid of wires located between filament

and plate.

The action is to be described in

terms of electrons. The current

which heats the filament is a pellmell

stream of electrons, and some of them

get going so fast as to break com-

pletely away from the filament and

issue into the surrounding space.

Technically speaking, there is a ther-

mionic emission of electrons. Within

the evacuated tube there is, therefore,

an atmosphere of electrons; in their

motion some will find their way back

to the filament, strike into it and take

up their former activities as current

carriers. For any definite tempera-

ture of filament a state of equilibrium

is quickly attained with about as

many returning each moment as leave

the filament.

When the plate is made positive

with reference to the filament, by con-

necting a battery between them, the

equilibrium is upset and the electron

atmosphere is drawn toward the plate.

There is then a stream of electrons

from filament to plate and back to

filament through the wires of the bat-

tery circuit. If the battery is re-

versed, the plate repels electrons and

there is no current in the filament-

plate circuit.

That one-way conductivity of the

filament-plate circuit of a vacuum
tube had been recognized, but not ap-

plied, by Edison years before DeFor-

est. It had been applied by Fleming,

an English radio experimenter, in a

radio detector. To the high-fre-
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quency currents of a receiving radio

antenna the filament-plate circuit

would offer conduction for alternate

halves of the waves only, acting like

a valve and rectifying the alternating

current so that its signal-bearing vari-

ations could be heard in a telephone

receiver.

DeForest's contribution was the

wire grid which allowed another cur-

rent path through the tube: a path

from filament to grid, which is of

tremendous value because the strate-

gically-placed grid can exert a sensi-

tive control on the electron stream in

the plate circuit. As DeForest used

his three-element tube, the alternat-

ing electromotive force derived from

a receiving antenna was applied be-

tween grid and filament. A telephone

receiver and battery were connected

between plate and filament. When
modulated radio waves were received,

the current in the receiver varied in

correspondence with the speech or

telegraph modulation.

bucH was the audion which the

agents of DeForest offered to the

American Telephone and Telegraph

Company in 1912. It was suggested

that it could serve as an amplifying

element in a repeater circuit. An in-

coming speech current was to be fed

into its grid-filament path and an out-

put current obtained from its plate-

filament circuit, using a local battery

as a source of energy. (Another bat-

tery heated the filament.)

The audion was tested, and it was

found that under laboratory condi-

tions it could amplify weak telephone

currents supplied to it over quiet arti-

ficial lines. Actual lines, however, are

inevitably noisy—that is, carry some

Early High-Vacuum Repeater

First type, used at Philadelphia in com-
mercial telephone service, 1913; made by

Western Electric Company

extraneous currents—and speech cur-

rents must never be allowed to fall

too low, lest they be obscured by noise

currents. Telephone currents, al-

though themselves small, are on the

average much larger than the very

feeble radio currents with which the

audion had previously dealt. And it

was found that when the audion was

called upon to handle the typical value

of current which might be expected

at a telephone repeater station it

would fill with blue haze, seem to

choke, and then transmit no further

speech until the incoming current had

been greatly reduced.

The explanation came from the re-

searches of Arnold, to whom in the

meantime the device had been turned

over for investigation. Arnold rec-

ognized instantly its inherent possi-

bilities and the cause of its incapaci-

ties. Instead of looking at it as did

radio engineers, to whom it had been

for years a familiar device, he consid-

ered it as a specific instance of the

general problem of conduction of elec-

tricity through vacua. The control

which the grid exerted on the current

between filament and plate was ef-

fective only when the electromotive

force it applied was relatively small.

When too large, the stream got out
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of control and increased without re-

gard to the electrical status of the

grid; a bkie haze then filled the tube.

Arnold recognized at once, because

of his basic knowledge of the infant

science of electronics, that when the

stream was controllable, it was a

stream of electrons; but when it dis-

allowed the authority of the grid, it

was because ionized molecules of gas

were taking part in the performance.

To permit stability of operation and

accurate control, the current through

the tube must comprise only electrons.

The audion, as was, contained too

much gas—mostly plain air. A higher

vacuum was necessary, and one of his

tasks was to apply and to extend the

latest techniques for producing high

vacua.

Ihe blue haze occurred if gaseous

molecules were present in too great

density and if the electromotive force

applied—the combined force of the

battery in the plate circuit and the

e.m.f. (electromotive force) in the

grid circuit—was large enough to give

the electrons, in their travel toward

the plate, speeds high enough to do

real injury to the gas molecules with

which they collided. In such a case

an electron impact will dislodge one

of the electrons of a gas molecule,

and two electrons will then have free-

dom where only one had it before.

The original electron will continue its

journey toward the plate, and the

one it has manumitted will also start

off in the same direction. Both may
pick up speeds to do further damage,

and the current is thus automatically

increased by these "ionizing" colli-

sions.

The blue haze which is the evidence

of such spontaneous ionization is ac-

counted for by recombinations, in

collision, of electrons and ionized

atoms—that is, those which have lost

electrons and are therefore electrically

compelled to move counter to the elec-

tron stream. Improving the vacuum
decreased the chance of collisions,

whether of ionization or of recombina-

tion, and ensured that the filament-

plate stream should be purely elec-

tronic.

When it is electronic its strength,

other things being equal, is delicately

determined by the e.m.f. impressed

on the grid circuit. The grid is stra-

tegically placed much closer to the

filament than is the plate. A small

change in the e.m.f. applied to the

grid produces, therefore, as much ef-

fect as would one several times as

large applied to the plate. How much
more effective a fraction of a volt

may be, in altering the intensity of

the electron stream, when applied to

the grid instead of the plate, is a

matter largely of the spatial arrange-

ments of the three electrodes within

the tube. Those relationships Arnold

studied; and on their basis he rede-

signed the audion to make the first

three-electrode high-vacuum thermi-

onic tube. That tube became the am-

plifying element of the telephone re-

peaters in the first transcontinental

line.

Incidentally, Arnold and his asso-

ciates, who included O. E. Buckley,

H. J. van der Bijl, and W. Wilson,

also constructed a year later much
larger and more powerful tubes

—

tubes in which the grid could control

an electron stream of more power.

Using them, the Bell System inaugu-
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rated its program of radio develop-

ment, the first epoch of which was
the transatlantic transmission in 1915

of a few words from Arlington, Vir-

ginia, to Paris. That, however, is

another story.

So also is the patent litigation which

arose around this development of a

high-vacuum audion. At the time

Arnold, himself, did not feel that his

decisive improvement in vacuum of

the DeForest audion constituted an

invention. It was some time later,

when it was learned that a scientist

in another industrial laboratory. Dr.

Irving Langmuir of the General Elec-

tric Company, had applied for a pat-

ent on that score, that the contest

began. It was carried through all the

possible authorities, from patent ex-

aminers to the United States Supreme
Court. This final authority decided

that invention was not involved; but

it added in its decision the statement

that, if it had been, the invention

would have been Arnold's.

The audion was invented. The
vacuum tube was developed by meth-

ods of pure science which were

brought to its study in the spirit of

research.

The Problem of Loading Coils

in Circuit with Repeaters

While these promising develop-

ments had been under way in the lab-

oratory under Dr. Colpitts' general

oversight, other members of Dr.

Jewett's force had concentrated on the

very serious problems presented by
loaded telephone lines. Experience

with the mechanical repeater on

loaded lines had shown that little am-
plification—too little to be practical

—could be obtained by its introduc-

tion on such lines. If a repeater was
adjusted to give more than a mini-

mum of transmission gain, it sang

—

or, more accurately, it howled with

discordant screeching.

The reason was inherent in the

reciprocal nature of conversation and
in the corresponding utilization of a

single pair of wires as a medium for

two-way transmission. A repeater,

near the middle of a line, was expected

to react to speech current from either

direction and to send out instantly an

amplified reproduction of that cur-

rent. Since the repeater was incapa-

ble of determining from which direc-

tion the speech was coming, its

transmitter attempted to distribute

amplified current impartially in both

directions.

If it could do so, all was well; but

if it could not, its receiver got more
current from one direction than from

the other. To the excess which it

received it responded exactly as to a

speech current from a distant termi-

nal. Its output was an amplified ver-

sion of that input. But that output,

in turn, failed to divide equally, and

supplied a further excess to the re-

ceiver. The process was cumulative,

and the repeater was soon buzzing

along on its own, without regard to

whether there was any conversation

or not. The current it sent out was

that of a tone determined by its elec-

trical or mechanical preferences as to

vibration rates: in other words, it

"sang" at its own natural frequency.

The more efficient the repeater was,

that is, the greater the ratio of the

current it emitted to that which it had

received, the more it would tend to

sing, for any situation in which it was

placed. Of course, if it didn't am-
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plify at all there was no possibility of

singing, so that one cure was to de-

crease its efficiency as an amplifier.

The other way was to use the re-

peater in situations where it was easier

for it to avoid singing because its

output current divided more evenly

between the lines on either side of

itself. Ordinary non-loaded lines,

particularly if they were very long on

either side of the repeater station so

that any difference in their terminal

conditions was minimized, were rather

favorable to repeater operation; but

the trouble was that when they were

favorable they might be so long that

the repeater heard so little it was

licked to start with. For the repeater

to be useful, the lines on either side

of it had to offer approximately simi-

lar absorption for its output current

—that is, technically, have equal im-

pedances. The more nearly similar

the lines, the greater the amplifica-

tion which the repeater could give, as

G. A. Campbell showed precisely by

a mathematical analysis made during

the early days of the transcontinental

line project.

Ihat loaded lines were unsuited to

repeater operation had been proved

by experience. Scores of loaded cir-

cuits in the New York-Philadelphia

cable had been measured by R. S.

Hoyt both ways from their midpoint

at Penn's Neck. In each case he had

measured their impedances to cur-

rents at a large enough number of

different frequencies, in the range

they could transmit, to get a complete

picture of their impedance-frequency

characteristics. And no two of them

looked anywhere near alike. Since

the transcontinental line would have

to be formed by open wire, Hoyt and

John Mills were given the task of in-

vestigating loaded open-wire lines

and, if possible, of learning how to

adapt them to repeater operation.

Besides Hoyt's experience, they had

the advantage of frequent consulta-

tions with two senior members of the

Transmission Department, Otto B.

Blackwell and C. A. Robinson.

Their work centered on Morrell

Park, the open-wire terminal at Chi-

cago, where there was available the

largest number of loaded lines. Again

the tests showed no two lines with

suitably equal impedances. When
they brought their curve-plotted data

back to New York, after measuring

all the available lines, there was one

curve which fascinated Mills, who
was a complete novice at telephone

transmission just recruited from col-

lege teaching and shipped to the field

for nights of testing with hardly an

idea of how a long-distance telephone

line looked anyway. The graph was

a wavy curve with several large ups

and downs, recurring almost regu-

larly as the frequency of the test

current was increased.

It was such a satisfying picture of

regularity, as compared to the more-

than-stock-market-graph irregularities

of all the rest, that he persisted in

drawing attention to it and urging its

study. Calling it to Hoyt's attention

one day, by its route and pair num-
ber, he was overheard by Robinson,

who immediately asked if the "office

loading coil had been in circuit." An
intermediate office on that route came

practically at a loading point; and

when the line was used for through

service, rather than terminating, the



i9i0 The Line and the Laboratory 17

coil was supposed to be cut in. Black-

well, in turn overhearing this ques-

tion—for all four, along with H. S,

Osborne, shared a common office

—

brought his theoretical background to

the problem. Curves were laboriously

calculated for a hypothetical line,

with and without a missing coil at

that given distance away; the regu-

larity of the wave-shaped graph was

unmistakeably due to the loading ir-

regularity of a missing coil. A for-

mula was obtained for estimating

distances to loading irregularities, and

Hoyt and Mills went back to their

tests to see how smooth and similar

they could make the impedance-fre-

quency characteristics of loaded lines.

To get convenient quantitative re-

lationships between loading irregulari-

ties and impedance irregularities, they

also set up a long loaded artificial

cable in the Research Laboratory at

463 West Street. With this they ob-

tained whole families of graphs cov-

ering all sorts of carefully controlled

conditions, including single and mul-

tiple irregularities. (Incidentally, all

the measurements used as a current

source the Vreeland oscillator, a mer-

cury arc device which served excel-

lently in the audio-frequency range

before the vacuum-tube oscillator was
developed; and it is here tardily

given the hand it deserves). These

measurements were soon to pay ex-

cellent dividends; but in the mean-

time the work had struck a snag.

A particular open-wire loaded line

did not always have the same charac-

teristic two nights in succession.

Plant reports showed no trouble from

lightning; no coils had been strapped

out; and yet the line showed a dif-

ferent—and always unanalysable

—

Fleming Valves

Two-element tubes used in wireless before

the audion

mess of small loading irregularities.

Large ones, of course, were easily

located and corrected. Through the

further cooperation of the Long Lines

Department, whose wire plant out of

Morrell Park was already a wide-

spread laboratory. Mills was allowed

to undertake a periodic examination

of individual loading coils on the

Newtown Square-Pittsburgh lead.

The coils were connected by Fahn-

stock clips so they could be discon-

nected from the line wires and at-

tached to portable measuring equip-

ment which determined their induc-

tance.

All one summer a group of young

men, assisting W. N. Rorer, rode that

line, each man measuring the coils

along his section and retracing his

path to test them again. Only rarely

did two successive measurements on

diff'erent days agree. The inductance

of a coil varied as much sometimes

as it would under laboratory condi-

tions if shot with two or three am-

peres of direct current. It was al-
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most inconceivable that the high-

voltage lightning could produce an

equivalent effect without wrecking the

coil. There was no discernible effect

of lightning; and a coil which one

day was seriously low in its induc-

tance might be back almost to its

nominal value on a succeeding day.

But there was no other cause to as-

sign. And proof of it came when
Osborne, who was in California on

other work, tested the coils along a

lightning-free route and reported all

of them within factory limits of their

nominal values.

That put the problem squarely up
to the coil designers, and T. Shaw,
downtown,* and W. Fondiller with

his associates, uptown,! went to work.

Greater magnetic stability was re-

quired in the iron cores of loading

coils. Air cores were proposed for a

time but, in default of the present

day methods of iron dust cores to

which this work was preliminary, a

proximate solution was found in seg-

mented cores with intervening air

gaps. New coils had to be designed

on that basis, tested for approval,

pots designed to hold them, and man-
ufacturing methods established. In

that work many men were creatively

concerned whose numerous identities

are passed over and inadequately

credited by the brief statement that

the Physical Laboratory and the Man-
ufacturing Department of the West-
ern Electric Company did the job in

their usual competent manner.

For its day, what the coil designers

promised was a remarkably efficient

and stable coil. It underwent tests

*A. T. & T. Co., 195 Broadway.
t Western Electric Co. Engineering Dept., 463

West St.

which showed it would stand up in

the field, maintaining values within

reasonably narrow limits of its man-
ufactured condition. But there was
still a range of values which any coil

might have, rather than some single

very definite value, and hence as many
sources of irregularity along a line as

there were coils en route. Assuming
this range of irregularity, and utiliz-

ing the experimental data on the ef-

fect of multiple irregularities which

had been carefully collated by Hoyt,

Mills made a probability study of the

irregularities in line impedance which
might be expected from a multiplicity

of small irregularities in coil induc-

tance and in coil spacing—for the

spacing on many existing lines was
only approximately regular. In grind-

ing the mathematical crank that trans-

formed his premises into conclusions,

he had the very necessary assistance

of E. C. Molina, the pioneer proba-

bility expert of the Bell System. The
conclusions did not indicate as happy
a probable state of affairs as could

be wished.

In a memorandum, to be published

years later in his collected works,

Campbell had analyzed the telephone

repeater circuit and had related pos-

sible repeater gain to the impedance

differences between the lines on either

side of it. Combining the results of

that analysis with the existing small

amount of data as to gains obtained

with mechanical repeaters on lines of

more or less accurately known imped-

ances, Mills had obtained a cruder

empirical relation which specified in

ther units of that day—which knew
not the euphonious decibel—the pos-

sible repeater gain for any given per-
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centage difference between the imped-

ance-frequency characteristics of its

associated Hnes.

That formula, combined with the

probability study, showed too small a

chance—even with the proposed new
coils and with spacing accurate to half

an ordinary pole span. The little ir-

regularities might add up to too large

a total effect. But there was a sav-

ing possibility emphasized in Camp-
bell's memorandum. The circuit

hitherto employed used one amplify-

ing element and sent its current two

ways. It was a two-way one-element

repeater—a 21-type repeater, to use

the terminology later adopted. Camp-
bell pointed out the advantages of

the previously known but not used

2 2 -type repeater *; one in which two

similar repeater circuits were used and

two artificial lines. The lines which

entered a repeater station, in that

scheme, were not to be connected to-

gether by a repeater circuit. Instead,

each line was joined by a repeater

circuit to a dummy line; then the

transmitters of the two amplifying

elements were crisscrossed in connec-

tion so that each element fed its out-

going current to the line and the arti-

ficial line which were associated with

the other repeater circuit.

The Balancing Network Proves

to be the Solution

In this circuit it didn't make any

difference how unlike in impedance

were the two lengths of actual line;

what was important was how closely

each line was simulated in impedance

by the artificial line which balanced

* Invented by W. L. Richards of the Ameri-

can Bell Telephone Company.

Vacuum Tube Repeater, 1914

This was the vacuum tube repeater ele-

ment used in the test conversations between

New York and San Francisco

it. If each of the lines on the two

sides of a station were perfectly bal-

anced by dummies (or networks),

even though the two lines were of un-

equal impedance, any current trans-

mitted through the repeater in one

direction would divide with perfect

equality between the line and its net-

work, with the result that no current

could flow back through the repeater

in the other direction. Of course,

perfect balance is impossible; never-

theless, this two-way two-element cir-

cuit provided the margin necessary

to make transcontinental telephony

possible. The trouble was that a

loaded artificial line would be bulky,
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very expensive to build, and two

would be required at each repeater

station.

Telling Hoyt his pessimistic con-

viction, Mills stated his conclusion

that the only solution was to use the

22-tj^e circuit, and he asked Hoyt's

opinion on the feasibility of some suit-

able dummy line, Hoyt got out the

family of curves on loaded circuits

and almost immediately announced

that a simple network could be made
to simulate a loaded line if it ter-

minated at a particular point in a

loading section. Building out that

network to any other fraction of a

section was equally simple.

With Hoyt's invention of the first

balancing network for a loaded line,

the problem of adapting such lines to

repeater operations was as good as

solved; all that remained was plenty

of hard work for all concerned, and
some occasional ingenuity, in adapt-

ing old lines or building new ones.

At the Laboratories, B. W. Kendall,

R. C. Mathes, and W. L. Casper set

to work on engineering the 2 2 -type

circuit with its necessary transform-

ers; Hoyt devoted himself to network

design; Arnold made improved vac-

uum tubes, using a filament con-

structed by A. M. Nicolson which

was extremely efficient in emitting

electrons; Mills with several asso-

ciates tested and adapted lines; Rob-
inson and A. B. Clark worried over

the insulation problems at Great Salt

Lake; and everybody was more than

busy.

Summarizing the progress which

had been made, Jewett could assure

Carty that the project would be com-
pleted. A desired date had already

been set by Carty and a condition

added which, while very severe, in-

troduced some amusing interludes.

Carty insisted that no through test

should be made on the line and that

Vail should say the first words which
traversed its entire length.

As a testing ground for all the new
repeaters—the latest model of the

mechanical, the mercury-arc, and the

redesigned high-vacuum form of the

audion—Philadelphia was chosen, be-

cause of the loaded circuits available

in the New York-Washington cable.

Shreeve and Mills, with the coopera-

tion which they had learned to ex-

pect from the Long Lines Depart-

ment, rented a room in the Bourse

Building and ran leads to the test

board on the floor above. And in

that room Colpitts, Arnold, Kendall,

E. O. Scriven, W. N. Thompson and
others of the group worked many
nights studying repeater operation on

circuits withdrawn temporarily for

that purpose from commercial service.

During March of 1914, when a

severe storm took out many lines

from Washington south, Shreeve's

prompt action put this repeater room

to good use. When early reports of

the storm's extent began to reach New
York, he sensed the situation and

knew that without repeaters at Phil-

adelphia the underground cable

couldn't replace the long-haul open-

wire circuits. So he telephoned

Jewett, caught the next train, opened

up the room, and put five repeatered

circuits into the Plant Department's

emergency service.

In the meantime, the Long Lines

Department and the Pacific Tele-

phone and Telegraph Company were

solving their construction problems.
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installing at very regular intervals the

huge pots containing three loading

coils—two for side circuits and one

for the phantom of the four wires

—

placing an improved design of insu-

lators, and building a world-famous

telephone line. At Pittsburgh, Chi-

cago, Omaha, Denver, Salt Lake City,

and the previously little-known town

of Winnemucca, Nevada, special test

rooms were set up and vacuum tube

and mechanical repeaters installed.

This work all went on under the per-

sonal supervision of Colpitts, who was
usually to be found at the point where

the need was most pressing. Shreeve

and Kendall, installing repeaters, and

Mills, clearing lines, with Colpitts not

only as boss but sometimes as me-

diator between the claims, or claimed

defects, of lines and repeater circuits,

sweated west during the late spring

and early summer of 1914.

IJECAUSE of a proposed absence of

Vail in the late summer, Carty had
advanced the date on which he wanted
the first through conversation for en-

gineering tests; and July 29th was the

goal. In the repeater room at Salt

Lake City a switch had been put in

the line, and definite orders were

given to O. A. Pawlick that it should

not be closed until time came for

Vail's conversation with President G,

E. McFarland of the Pacific Tele-

phone and Telegraph Company at

San Francisco. To officiate at the

time, Shreeve had been sent to San
Francisco. When the time came, he
had a short circuit across the trans-

mitter at which McFarland sat; and
not until he had heard Vail's voice

in his monitoring receiver did he cut

it with the pliers he had provided for

that purpose. Like an unveiling cere-

mony, when the cords are drawn or

cut, the line opened to the telephone

executives on opposite sides of the

continent.

Ihat is the technical history of the

first transcontinental line as one man
saw it and remembers it. Obviously

an incomplete story, it offers its apolo-

gies for omissions of names and ac-

complishments. Only an article many
times longer could do justice to that

development, and for that the existing

records are too meager. Documen-

tary research would not yield its com-

plete story. Much of it would have

to come from the memories of Jewett

and of Colpitts. Arnold, the third

of those most responsible for the

achievement, is dead; but his tech-

nical contributions have left a pro-

found and continuing effect on all the

communication arts.
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II. THE CIRCUITS GO UP

Construction Completed Despite Nature^s Obstacles, Impressive

Ceremonies Gave Notice to the World that the First Telephone

Line from Coast to Coast Was a Working Success

By H. H. nance and R. M. ORAM

THE building of the first trans-

continental telephone line was

not a single project in the

same sense as was the Panama Canal.

While there had been a steady pro-

gression of the country's telephone

system westward from the Atlantic

shore, it had been a succession of

steps, each attaining to a^definite goal,

and each linking the telephone's new-

est frontier with the East. Moreover,

each step represented about the max-
imum extension which was practicable

at that stage of the art of telephony.

We can be fairly certain that the

idea of coast-to-coast service was in

the minds of telephone men for many
years. For one thing, we can go back

to the American Telephone and Tele-

graph Company's charter, issued in

1885, and find the incorporators talk-

ing about service to "each and every

other of the United States, and . . .

the rest of the known world." And
when J. J. Carty, then A. T. & T. Chief

Engineer, visited San Francisco with

F. B. Jewett and Bancroft Gherardi

in 1908, the subject of telephone serv-

ice to the East was discussed at length

with municipal officials and business

leaders there. Again, Carty's biog-

rapher relates that, while in a West
Coast city, Carty saw a statue to

Seward, Lincoln's Secretary of State,

on which was the inscription "To a

United Country"—which evoked the

remark that such a thing could not

be considered a reality until the coun-

try was united by telephone. There

are many such incidents in telephone

history reflecting the idea of uni-

versal service which marked the lead-

ership of Theodore N. Vail, who was

President of the American Telephone

and Telegraph Company.
So we know that the hope, the aim,

the expectation of talking from coast

to coast had been crystallizing even

before telephone wires crossed the

Mississippi. But when President

Vail reached the decision that a trans-

continental line should be built, there

was little to indicate that, on the basis

of immediate demands for transconti-

nental service, the undertaking would

justify itself economically; or, for

that matter, that in the existing state

of the telephone art it could be car-

ried through successfully. It was

typical of his leadership that if a

project was needed, its immediate

practicality did not interest him;
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it would prove its value—and it in-

variably did.

So, among the raw materials for

this undertaking of closing the gap

across the western section of the

country was a great deal of faith; for

at the time of Vail's decision, the

vacuum tube repeater that was even-

tually used—and the only type of

amplifier which made coast-to-coast

telephony possible on a satisfactory

basis—had not even emerged from

the laboratory.

The Problems JVere Many, Varied,

and Great

Ihere was something else that

would make this last jump a real

hurdle, and a formidable one to ne-

gotiate. In all of the previous west-

ward extensions, the line had gone

through territory that was developed

to some extent. As it pressed onward

with the years—to Chicago, to Omaha,
to Denver—its every further stride

brought to more people a quick and

intimate contact with increasing areas

of what was, to each newly reached

territory, "back East."

But in those days there was little

development, except at Salt Lake

City, between Denver and the Coast.

West of Denver it would be "San

Francisco or bust!"

In still another way the problem

was quite different from that of dig-

ging General Goethals' "Big Ditch."

As the editor of a New York paper

afterwards expressed it, it was "a

struggle and triumph against micro-

cosmic difficulties, a victory over

tremendously important trifles, where

the Panama Canal had been a titanic

battle between the master-machines

of man's devising and the might of

Nature." The construction itself,

building new pole line and stringing

new wires, was an arduous task, but

it presented no particularly new prob-

lems. The real problem was to make
the wires talk satisfactorily across the

face of a continent.

West of Denver the actual pole-

line work consisted mainly in closing

gaps in lines already built along the

principal way of travel into Cali-

fornia. This required the construc-

tion of a new pole line from a point

just west of Salt Lake City across

Utah and Nevada, a stretch of some

475 miles. A 96-mile cut-off was

also to be built northwest of Denver,

where the existing line made a long

detour. In addition, considerable pole

replacement work was required to

strengthen the existing lines.

It having been decided that the

transcontinental line should be ready

for commercial service upon the open-

ing of San Francisco's Panama-Pacific

Exposition, early in 1915, construc-

tion work was begun by the Mountain

States and the Pacific Telephone and

Telegraph Companies in the Summer
of 1913.

One of the first questions to settle

was raised by the Great Salt Lake.

The natural route for the telephone

line followed the Western Pacific Rail-

road, south of the Lake. But there

was a serious problem of insulation

in this region to solve first. During

damp weather, moisture settled on in-

sulators which had become coated

with salt dust blown there by the

wind. This combination seriously

impaired the insulation. Exhaustive

tests showed that if the insulators

were clean when they were first in-
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MEASURING THE SPAN
The surveying party lays out the route in Nevada

stalled, and were thereafter cleaned

periodically, they would hold up. In

this section, therefore, every insulator

was washed carefully with spring wa-

ter—hauled, sometimes, from a spring

sixty miles away. Thereafter, a spe-

cially developed mobile "vest pocket"

boiler and steam jet were used for

routine cleaning.

Once it became evident that these

measures would be effective against

the salt condition, it was decided to

follow the shorter route south of the

Lake.

It may be interesting to accompany
the party that surveyed the route be-

tween Denver and the Nevada state

line. It consisted of about a dozen

men, and traveled usually in wagons
drawn by horses or mules, with tents

and full equipment, and food and sup-

plies for many days. By arrangement

with the railroad, their water was
brought to a convenient siding in a

tank car, and another car brought

food and supplies at regular intervals.

Sometimes a couple of box cars re-

placed tent and wagon as living quar-

ters and means of transportation.

Built by Men of the Mountain
States and Pacific Companies

1 HE procedure of the survey party

was for the chief of the party to ride

ahead—he was the only one on horse-

back—and trace out the general

course to be followed. Traversing the

7,000-foot plateau north of Denver,

the surveyors had no rugged heights

to scale or skirt, but the ground was

sufficiently irregular to make a sur-

vey without topographical maps—not

then available—a laborious task.

The principal reference marks in

work of this kind were the "corner-

stones" marking the corners of mile-

square sections into which that region

had been divided by government sur-

veyors. But these cornerstones were
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Teakettle on Wheels

This mobile boiler provided a steam jet

for cleaning insulators on poles in the

vicinity of Great Salt Lake

not always to be found, so that the

task sometimes resembled that of a

navigator off-shore.

The navigation was complicated at

the outset by a rather unusual phe-

nomenon. In the region north of

Denver, the surveyors passed near a

mountain in which were deposits hav-

ing such marked magnetic properties

that the compass was of little use,

and they were obliged to fix their po-

sition from time to time by astro-

nomical observations with their trans-

its.

While the salt and mud flats west

of Salt Lake City were no playground,

that particular stretch presented no

difficulty from the surveyor's point of

view. It is on these salt flats that

Ab Jenkins, Sir Malcolm Campbell,

and others have in recent years hung

up such astonishing automobile speed

records. Level as a pool table, the

expanse of salt and mud offered no

topographic problems. It was merely

a task of laying down a line of stakes

parallel to the Western Pacific road-

bed and 1,000 yards north of it, in

a bee-line stretching from one horizon

to the other for a distance of about

42 miles.

Following upon the heels of the sur-

vey party came the line gangs of the

Mountain States Company. They
traveled like the survey crew, with

teams carrying tents and supplies, or

in box cars. The foreman was known
by the cook he kept, and he generally

had a good one. Eating with the con-

struction gang was a rite which many
telephone engineers who travelled over

the route remember with pleasure.

L/iKE the surveyors, the construc-

tion men ploughed into some rough

weather at the outset, and from the

end of October onward, almost every-

body was on snow-shoes, and the ma-

terial was hauled on bobsleds. A
foreman working near Leroy, Wyom-
ing, tells of getting "no bottom at

twelve" in a gulley, with a pike pole.

With this came considerable subzero

temperature, and there is a legend

that in more than one case the men
never knew how cold it really was,

because the foreman took the ther-

mometer to bed with him.

Out on the salt and mud flats, these

gangs found entirely different condi-

tions, equally arduous. This arid ex-

panse, devoid of vegetation, is the

bed of a prehistoric lake. In the win-

ter there is a considerable amount of

casual water, blown about the flats

by the wind. When the wind is from

the north there may be a foot or so

of water on the route traversed by
the telephone line. During the con-

struction work, this phenomenon pro-

duced a certain amount of water-

borne commerce, it being frequently

necessary to haul materials from the

railroad to the line on rafts.
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The ground on these flats was
mostly mud, and often caved in as

the holes were dug; while in other

places, when holes were blasted, the

dynamite blew the salt away, leaving

little to pack the poles with. But

somehow rock or other material was

found to pack the sides of the holes

and give the poles a firm footing.

With the advent of summer, the

temperature in this region sometimes

went up to 130 degrees. The reflected

glare from the sun was blinding, and

even the horses wore dark spectacles.

IVIeanwhile the men of the Pacific

Company were encountering equally

arduous and varied conditions in their

work across Nevada and through the

Sierras.

Over a considerable part of the

route to be followed in Nevada there

were no roads. As a first step the

Company sent out a construction fore-

man who knew the country, to trace

out the best path. Following him,

the survey party was guided by the

stakes he had driven and by wooden
laths placed in prominent places

—

perhaps with a note with directions to

nearby water-holes and other useful

information.

After the survey party, the con-

struction gangs had to do a lot of

their own road-building—which at

times included bridges.

Along this route, water was a fre-

quent problem. Sometimes it was un-

comfortably scarce, sometimes over-

abundant. For instance, there was
Humboldt Sink, a lake of uncertain

extent west of Lovelock, Nevada.
The gang delivering supplies had laid

poles, in piles of about twenty, near

this body of water, along the line

marked by the surveyors. It might

be explained that the word sink is

the geological term for a "basin in

which a river terminates either by
evaporation or percolation." With-
out warning one day, evaporation or

percolation ceased abruptly. The
water began to rise, and before long

the poles were spread over several

square miles. It took two men on a

raft made of telephone poles several

hours to retrieve this valuable flot-

sam.

When it came to constructing the

line through the shallow lakes in this

section, none of the post hole ma-
chines then on the market would work
satisfactorily under the conditions.

So one of the telephone men devised

a machine like a big auger which did

the work perfectly.

Up in the Sierras the gangs string-

ing wires encountered quite different

conditions, with snowfall reported to

be the worst in thirty years and tem-

peratures of 40 below. A great part

of the supplies was hauled by bobsled,

and one of the foremen working in

Truckee Pass, where they had seven-

teen feet of snow, relates that he had

to put snowshoes on the horses. In

the Spring, this thick mantle of snow
turned into floods that swept canyons,

changed river beds, and kept the con-

struction men away from their task.

Despite such obstacles, there are

many examples of a tremendous en-

thusiasm pervading everyone having

a part in the project. It was soon

apparent that it was going to be a

race against time, which seemed to in-

crease the eagerness of everyone. We
have an instance of this in the record

of Foreman Neill Bellingham's gang
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HOME ON THE RANGE
This camp, west of Wendover, Nev., is typical of the conditions under which the

construction forces lived and the country in which they worked while building the

First Transcontinental

at Wadsworth. When they saw what

they had to accomplish and how short

a time they had for it, they held a

council of war. At this it was agreed

that success could only be achieved

by adhering to a prescribed daily rou-

tine. They would roll out at 6, lunch

would be on the job, return to camp
at 5, and lights out at 9. This was

the unalterable daily schedule except

that every third Sunday they would

stop for a general wash-up.

There was Work to be Done
East of Denver Too

JMeanwiiile, back East the ''Long

Distance Lines Department" of the

A. T. and T. Company had under-

taken a formidable job. It will be

recalled that at the time this project

was begun, New York to Denver rep-

resented about the ultimate in long

distance telephony. To extend the

limits of the voice beyond this dis-

tance meant a complete rehabilita-

tion of the line all the way back to

New York.

The reason for this was that the

"loading" then used was entirely un-

suited for use with repeaters—^which

had to be employed if greater dis-

tances were to be spanned. This

loading was accomplished by coils at

short intervals along the line, their

effect being to reduce the transmission

loss. Here again, therefore, the tele-

phone engineer had to produce some-

thing new:—an improved type of

loading coil.

Moreover, the spacing of the older

coils was not sufficiently regular for

satisfactory repeater operation. So

the Long Lines men began the work

of replacing loading coils and respac-

ing them throughout the length of the

most direct route from New York to

Denver. Respacing loading coils ne-

cessitated installing a prodigious num-
ber of new transpositions, with the

attendant cutting and splicing of wires

on working circuits. And because no

telephone engineer is content to rely

upon a single strand of communica-

tion when it is practicable to provide
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Heavy Going

Humboldt Lake, in Nevada, is Utile more
than a swamp, but it made pole-setting

an arduous task

a "second string for his bow," similar

operations were performed upon a sec-

ond route between New York and

Chicago.

One extremely formidable problem
for the telephone engineers was that

of cable. At that stage of long

distance telephony, even the small

amount of cable necessary to carry

long distance lines into or through a

city had a serious effect upon the

travel-weary currents. Fortunately,

it had for many years been the prac-

tice in building long distance lines to

skirt large centers, as a consequence

of which these lines went into very

little cable; so that, on a percentage

basis, the amount of cable in the line

ultimately set up for transcontinental

service was what the chemist would
call "a trace." The first pole of the

aerial wire line was located in Journal

Square, Jersey City.

It would be interesting to go back
in time and look at that first trans-

continental line through the eyes of

the men who had, set it up. There it

was: four copper wires stretching for

3400 miles, vulnerable to myriad
dangers. Just one tiny imperfection

—and all coast-to-coast service might

be interrupted! All around these

wires were a hundred forces, great

and small, ready to drain the current

off: gales and floods; or a loose con-

nection or faulty insulation making
it a prey to those minute enemies, like

King Richard's antic Death that

comes at the last, and with a little

SiKAK.Kr Across

The salt swamps east of Wadsworth,
Nev., caused no deviation in the direct-

ness of the line
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IN NEW YORK ON JANUARY 25, 1915

Seated at the table in the offices of the A. T. ^ T. Co. are, left to right: John J. Carty,

Chief Engineer; George McAneny, President of the New York Board of Aldermen;
Union N. Bethell, A. T. ^ T. Senior Vice President; Alexander Graham Bell;

Mayor John Purroy Mitchell of New York; C. E. Yost, President of the Nebraska
Telephone Company; and Comptroller William A. Pendergast of New York City.

In a glass case before Mr. Bethell is a coil of the wire over which Dr. Bell had trans-

mitted his first sentence—"Mr. Watson, come here. I want you''—and at the

inventor's left is a replica of his original telephone, which was wired into the

transcontinental circuit and over which he spoke a few words to Mr. Watson in

San Francisco

pin "bores through his castle wall,

and farewell king!"

That those directing the work were

well aware of this is obvious in the

provisions they made for patrolling

the line previous to important tests

and demonstrations. From one coast

to another, men were assigned to po-

sitions at an average of 14 miles apart,

for it must be remembered that the

hazards to the line were not confined

to the great open stretches of the

West and the rocky defiles of the Si-

erras. The weather in that section

can be duplicated on the same scale

in the Alleghenies, where snow, sleet,

floods, and wind can—and do—mow
down a pole line with startling sud-

denness.

So there was good reason for a

solid line of patrols, a regular force

totaling around 450 men who, travel-

ing by auto and motorcycle, on horse-

back or in teams, on foot or on snow-

shoes, could reach their stations in

half an hour—as they did on test

mobilizations. An additional 600 men
were subject to call.

The Culmination of a Mighty
Undertaking

All were at their posts, needless to

say, or standing by, just a quarter

century ago on January 25. Then
was at hand the great hour, the dra-

matic culmination of nearly two years

of line construction and of still more

years of planning, engineering, lab-

1



1 9 '4 The Circuits Go Up 31

IN SAN FRANCISCO ON THE SAME DAY

In the offices of the Pacific Telephone and Telegraph Company, those seated atithe

table are, left to right: George E. McFarland, President of the Pacific Company;
President C. C. Moore of the Panama-Pacific Exposition; Thomas A. Watson, Dr.

BelVs assistant in the experiments which resulted in the invention of the telephone;

Thomas B. Doolittle, retired, one of the four incorporators of the A. T. and T.

Company; Mayor James Ralph, Jr., of San Francisco; and Chairman Henry T.

Scott of the Pacific Company. In the background are officials of the telephone

company

oratory research. Then was to be

dedicated to public use a telephone

line which spanned the continent,

made us literally a nation of neigh-

bors, proved beyond doubt the force

of that phrase which had till then

expressed an aspiration rather than

a fact: "universal service."

The importance of the opening of

the first transcontinental line to com-

mercial service is attested by the cere-

monies which were held on both the

East and West Coasts and by the

personages who were invited to take

part in them.

Seated at a table in the offices of the

A. T. and T. Company in New York
shortly after 4 p.m. were: Alexander

Graham Bell, inventor of the tele-

phone; John J. Carty, Chief Engi-

neer, A.T. & T. Co.; U. N. Bethell,

Senior Vice President, A. T. & T.

Co.; C. E. Yost, President, Nebraska

Telephone Co.; and John Purroy

Mitchell, Mayor, W. A. Prendergast,

Comptroller, and George McAneny,
President of the Board of Aldermen,

of New York City.

At a similar table in the offices of

the Pacific Telephone and Telegraph

Company in San Francisco, the time

being somewhat past 1 p.m., were:

Thomas A. Watson, who had assisted

Bell with his experiments and had

manufactured the first telephone un-

der his direction; President G. E. Mc-
Farland of the Pacific Telephone and

Telegraph Company; H. T. Scott,

Chairman of the Board of Directors

of the Pacific Company; Thomas B.

Doolittle, one of the four incorpora-

tors of the A. T. and T. Company, in
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1885; James Rolph, Jr., Mayor of

San Francisco; and C. C. Moore,

President of the Panama-Pacific In-

ternational Exposition.

Two others, not present in person,

were Hnked by wire with the entire

proceedings. Theodore N. Vail, ill,

was at Jekyl Island, off the Georgia

coast. Woodrow Wilson, President of

the United States, was at the White

House in Washington.

At half-past four, in New York, Mr.

Carty announced that all was in readi-

ness. Dr. Bell lifted the receiver of

the telephone before him—and began

conversation with Mr. Watson over

3,400 miles of wire. The line was

formally in service!

Midway in the conversation with

Mr. Watson, Dr. Bell transferred for

a moment from the standard desk

instrument to a replica of the original

telephone which had first transmitted

a complete sentence by wire—and

which had been specially wired into

the circuit for the occasion. Mr.

Watson reported that he could still

hear clearly over the line. Return-

ing then to the regular transmitter.

Dr. Bell concluded a moment later

with this stirring tribute:

"All honor to the men who have

rendered this great achievement pos-

sible. They have brought all the peo-

ple of the United States within sound

of one another's voices, and united

them into one great neighborhood."

At this point President Vail, who
had been listening although more than

a thousand miles from New York, ex-

tended his congratulations to Messrs.

Bell and Watson. He then exchanged

greetings with President McFarland

in San Francisco. Mayor Mitchell

and Mayor Rolph then conversed, as

did others of the guests in the two

cities.

A. W. Drake, then Assistant Gen-

eral Superintendent of Plant, now re-

tired, whose recollections have been

of material assistance to thie authors

in preparing this account, makes an

interesting commentary on the in-

ventor's reaction to the ceremony.

Of course Dr. Bell was tremendously

impressed with the realization that

this invention of his had developed

to such amazing stature in his own
life-time. But what seemed to give

him an even deeper satisfaction, as

is quite understandable that it should,

was that intelligible speech could be

transmitted 3,400 miles by a replica

of that original instrument which he

brought into existence nearly forty

years before.

At 5:45 in New York it was an-

nounced that President Wilson would
speak with Mr. Moore, President of

the Panama-Pacific Exposition. To
the latter Mr. Wilson extended his

congratulations upon the prospects

for a successful exposition. Mr.
Moore responded with assurances that

a most cordial welcome awaited the

President in San Francisco.

To Messrs. Watson and Bell in turn

President Wilson then said:

''I consider it a great honor to be

able to express my admiration for the

inventive genius and scientific knowl-

edge that has made this possible, and

my pride that this vital cord should

have been stretched across America as

a new symbol of our unity and our

enterprise. . . . May I not congratu-

late you very warmly on this notable
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consummation of your long labors

and remarkable achievements? You

are justified in feeling a great pride

in what has been done. This is a

memorable day, and I convey to you

my warm congratulations."

And to Mr. Vail the President said:

"Before I give up the telephone, I

want to extend my congratulations

to you on the consummation of this

remarkable work."

At eight o'clock (Eastern time) the

lines were opened between San Fran-

cisco and Boston, and telephone and

civic officials there conversed with the

group in the city on the western sea-

board.

Demonstrating the Service to the

Nation

Ihe official opening was but the

prelude to a series of demonstrations

that continued for over a year. They
linked San Francisco with a score of

her eastern neighbors; they intro-

duced to listeners at dinners and meet-

ings a galaxy of famous people: ex-

President Taft, General Wood, Ad-

miral Peary, Thomas Edison, and

many others. Caruso's voice crossed

the continent. Stripped of most of its

overtones but still silky gold, it cap-

tivated a San Francisco audience

—

and gave the men at the Salt Lake

City testboard something to tell their

grandchildren. At intervals during

the hour before the show, he would

sing a few bars or part of an aria for

the men at Salt Lake. "How do I

sound?" he would inquire anxiously.

An Indian chief spoke from Winne-

mucca, Nevada. Two Chinese, in

Boston and San Francisco respec-

tively, exchanged greetings, thereby

proving that the line was just as good

as the one in Dr. Bell's first shop in

Boston, where two Japanese had dem-

onstrated that the new device could

transmit a foreign language.

There were numerous other "sound

effects" featured in these demonstra-

tions. Perhaps the most impressive

was the tones of Philadelphia's fa-

mous Liberty Bell, transmitted to San

Francisco on the day the service was
extended to the venerable city that

surrounds Independence Square. It

broke a silence of eighty years, the bell

having cracked while tolling the death

of Chief Justice Marshall in 1835.

The two most popular were the

sound of surf, and phonograph rec-

ords. Listeners in San Francisco

would be taken by telephone to Rock-

away Beach, near New York, to hear

the Atlantic Ocean, while the audience

in the eastern city would hear the

waves roar against the rocks at the

foot of the Golden Gate's Cliff House.

The phonograph records were an

indispensable property in these dem-
onstrations. It was the hey-day of

Sousa and his marches, and day after

day, the "Stars and Stripes Forever"

and other martial airs vibrated across

the continent. Although the techni-

cians who monitored those demonstra-

tions at the repeater stations may not

have heard "Stars and Stripes For-

ever" in all the twenty-five interven-

ing years, it is probable that they

could whistle it today with not a grace

note out of place.

The demonstrations were a re-

creation on a national scale of similar

work by which Bell and Watson, in

the 'seventies and early 'eighties, had

made the East conscious of the new
instrument that was among them.
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Behind it all was the skillful show-

manship of John J. Carty, which was
nowhere better illustrated than in the

"roll-call" with which each demon-

stration began and ended. As the

master of ceremonies called the final

roll of the cities along the route, the

testboardman assigned to the demon-
stration circuit at each station signed

off with a "Goodnight, San Francisco"

—or Salt Lake, Denver, Omaha and

so across the country, until that

last goodnight from the testboardman

at the city where the demonstration

was held. It was a feature long re-

membered by those present at these

demonstrations; it was always effec-

tive. Indeed, one master of cere-

monies stated in his report that at this

juncture he had "seen eyes brimming
with tears."

1 HERE were many similar demon-
strations in other parts of the country,

before service clubs, chambers of

commerce, and organizations of every

description.

The demonstrations in the Middle

West had an interesting character,

and noteworthy results. They were

under the direction of T. G. Miller,

now Vice President in charge of the

Long Lines Department, who was at

the time Division Plant Superintend-

ent at Chicago, and they covered an

area from Ohio to Nebraska. They
were a close parallel to those early

lectures of Bell and Watson, for the

"show" traveled from town to town

in an endless succession of "one night

stands" for a period of more than a

year. These demonstrations fre-

quently employed several hundred re-

ceivers, and according to J. J. Pilliod,

now Engineer of Long Lines, who was

the engineer on location, they were

often wired up for an evening's pres-

entation with a celerity that matched

the work of experienced stage-hands.

All these demonstrations were a

truly remarkable testimony to the

thoroughness of those who had engi-

neered and built this line, and to the

alertness of those charged with oper-

ating the equipment. In a total of

more than 1500 demonstrations the

failures were almost negligible. Take
the daily shows at the Panama-Pacific

Exposition, which began when the

Fair was opened and continued well

into 1916: the record shows that

1,177 programs were put on; five a

day except on Sundays. Only nine

shows were cancelled on account of

line trouble, and 35 demonstrations

were given from Denver instead of

New York because of trouble east

of Denver. An equally creditable

showing was made on the other dem-

onstrations. And there can be no

doubt that this fact made a profound

impression upon the public mind as

to the dependability of this new sys-

tem and of long distance service in

general.

While these spectacular and con-

vincing demonstrations of the first

transcontinental line's capabilities

were continued for many months, the

line was made available for public

use within a few hours after the con-

clusion of the dedicatory ceremonies:

at 12:01 A.M. on January 26 in New
York—which was, of course, 9:01

P.M. on January 25 in San Francisco;

and several commercial calls between

the Atlantic and Pacific coasts were

handled during the next 24 hours.
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Service was Limited at First by
Several Factors

Ihe early service over the First

Transcontinental was decidedly lim-

ited, however. Under the rules fol-

lowed by the Long Lines traffic de-

partment in the early stages, the only

calls that were accepted uncondition-

ally were between New York, Boston,

or Washington, and San Francisco.

For the purpose of passing upon the

feasibility of transcontinental calls to

other points, a bureau was established

at the New York long distance office,

the eastern terminus of the line. Here

the transmission problem was can-

vassed and a verdict rendered.

There were good reasons for this

selectivity in accepting calls. The
frequency band transmitted was nar-

row by comparison with that of a

modern circuit, producing a voice ef-

fect that resembled the early phono-

graph records. There were wide fluc-

tuations in the efficiency of the cir-

cuit with changes in the weather

—

and there was always lots of weather

at one place or another along this

3,400 miles of line. And there was

a very definite limit to the volume that

could be produced at the end of the

line, for increase in amplification be-

yond a certain point caused repeaters

to howl.

In addition to these technical mat-

ters, there was always to be consid-

ered the operating procedure, which

called for "switches." At the begin-

ning, the number of coast-to-coast

calls did not warrant a direct circuit,

so that a call from New York to San

Francisco was completed by putting

together a series of separate circuits.

The switches on the First Transcon-

tinental were at Chicago, Denver, and

Salt Lake City. There were thus four

separate pieces of the line to be put

together; and if the call involved some

other point beyond New York or San

Francisco, there were five. This

meant, of course, that before the call

could be completed there must be at

least one idle circuit in each of the

segments. Under these conditions,

delays in completing calls were inevit-

able.

In the early stages of transcontin-

ental service there was an average of

about two calls a day. But it was

foreseen that this tiny stream would

expand to large proportions, to carry

the flow of business and social inter-

course between the two sides of the

continent.

Service and the Deinand for It

Grew Together

In the early 1920's, traffic between

the East and Southern California was

developing rapidly; by that time,

something like half of the calls over

the cross-country line involved points

in the latter region. Meanwhile, tech-

nical developments had been proceed-

ing apace. Repeaters, filters, and

networks of new design were made
available and these, more frequently

spaced, permitted removal of the

open wire loading. The non-loaded

wires—capable of transmitting a

wider frequency band and having

smoother impedance characteristics

and a higher speed of propagation

than loaded wires—in conjunction

with the new equipment provided cir-

cuits noticeably better in quality and

stability of performance. Transcon-

tinental service was now ready to
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expand beyond its early limitations.

Engineers already saw not one but

four routes between East and West.

The next step was the establish-

ment in 1923 of a second route from

Denver to California, extending south

through El Paso. Crossing the bar-

ren lava beds and mesas of New Mex-

ico and the bleak region of southern

Arizona, where the shifting sands

sometimes build up to within a foot

or two of the wires, this route tra-

verses the Salton Sea section, some

200 feet below sea level, and so to

Los Angeles. The use here of carrier

current telegraph systems provided

needed additional telegraph facilities.

Two years later another important

link was forged on this route, when

wires were strung eastward from El

Paso to Dallas. This, with existing

lines through Little Rock and Joplin,

established another route to the coast

from Chicago, known as the Southern

Transcontinental route. Other ex-

tensions in the South eventually com-

pleted an excellent trunk route across

the entire southern part of the coun-

try.

A major improvement in coast-to-

coast service came in 1926 with the

placing in operation of carrier tele-

phone channels between Chicago and

Sacramento over the Central Trans-

continental route, making it possible

to set up three additional talking cir-

cuits of high quality over a single

pair of wires.

By this time, the development of

the Northwest made it desirable to

provide a route across the northern

part of the country to Seattle. Here

it was necessary to reconstruct a great

part of the existing lines and to string

new wire over much of the 1800 miles

from Minneapolis to Seattle, Most
of this work had to be done in the

summer months on account of the

long and rigorous winters and the

rugged mountainous terrain of that

region. Along this route carrier tele-

phone systems were also installed.

This line, known as the Northern

Transcontinental route, was placed in

service in 1927.

JjEFORE passing on to the fourth

and newest link between the two

coasts, we might look over the eastern

section of the country and observe

the changes that had been taking

place there. Chief of these was the

improvement and extension of cable

facilities. By 1927, cable facilities

were available as far west as Chicago

and St. Louis which were suitable for

transcontinental business. Gradually

spreading over the eastern part of

the continent, these cables provided a

virtually storm-proof network along

the trunk routes. Coming down to

the present time, it is significant that

in today's transcontinental calls,

about 45 per cent of the mileage is

in cable, whereas in the original cir-

cuits, cable was used for less than

one-half of one per cent of the dis-

tance.

One more telephone span has been

thrown across the country: the

Fourth Transcontinental, completed

in 1937. This line runs westward
from Oklahoma City through Amarillo

and Albuquerque, joining a cable in

California which carries wires into

Los Angeles. The outstanding fea-

ture of this line is that it provides

for the use of a new and improved

type of twelve-channel carrier cur-

rent telephone system, using frequen-
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cies up to 140,000 cycles. This new
equipment, together with the three-

channel carrier equipment previously

available, makes it possible to handle

simultaneously over a single pair of

wires a total of sixteen individual

telephone conversations.

The Developments of a Quarter

of a Century

A FEvv^ statistics on these wire spans

across the country will form an in-

teresting contrast with the tenuous

link first provided in 1915. There

are now about 170 circuits across the

western states, available for transcon-

tinental telephone service. Approxi-

mately three-fourths of these are car-

rier current channels, providing voice-

ways of excellent quality. Thousands

of vacuum tubes insure adequate am-

plification. Direct circuits from coast

to coast give a speed of service that

normally averages less than two min-

utes from the time the long distance

operator answers until the start of

conversation. (This compares with

a delay of about an hour in the early

years.) Recognition of these im-

provements is seen in the fact that

during the period of transcontinental

construction, traffic between the Pa-

cific Coast and the rest of the country

grew twice as fast as the total Long
Lines traffic. And there is one more
statistic that has had a not unimpor-

tant part in this trend: When the

New Yorker put in a call to San

Francisco in 1915 it cost him $20.70

to talk for three minutes. Today the

day station-to-station rate for the

same call is $6.50, while the night and

Sunday rate is but $4.25.

Speed of service, ease and clarity

of transmission, reductions in rates,

multiplication of circuits—all these

improvements have been brought

about in the past 25 years. To them

the public has responded with an ap-

preciation of the greater value of the

service which has manifested itself in

ever-increasing use. Whereas the

average over the new line during its

first year of operation was two calls

a day, now on the average about

1,700 calls a day flash back and forth

between the Pacific coast and points

east of Denver.

Ihis account of the building of the

first transcontinental line, and of the

extensions of the service in the years

since, has necessarily been primarily

a story of physical growth. It would

be incomplete, none the less, without

some mention of the social implica-

tions of this tremendous web of wires

spreading out over mountain and for-

est and desert, linking tiny hamlets

and great cities. Over it go telephone

conversations, the radio programs of

the broadcasting networks, the tele-

graph and teletypewriter messages of

business, government, and the press,

and even pictures of events happen-

ing a thousand or three thousand

miles away but a few moments or

hours before, in a never-ending flow.

More than a thing of wire and poles

and repeaters and supplementary ap-

paratus of all sorts is this transcon-

tinental network: it is a communica-

tion system, nation-wide and nation-

serving, of a completeness, flexibility,

and dependability not to be matched

throughout the world.



III. TRANSCONTINENTAL PANORAMA*

From the Solution of the Specific Problems of Transcontinental

Telephony Have Come Changes and Advances in the Art Which

Have Affected Every Aspect of the Service

By frank B. JEWETT

As a topic this evening I have

chosen the epoch of transcon-

tinental telephony, because it

was twenty-five years ago last July

that the first transcontinental circuit

carried its first conversation, and it

will be twenty-five years ago next

January that the first transcontinental

line, which consisted of three circuits,

was opened for public use.

My choice, however, is based upon

much more than a mere desire to com-

memorate a now far-off event, pro-

pitious though such a gesture may be.

I hope that in the course of my re-

marks I can portray this early tele-

phone line for what it was in fact:

the progenitor of much that has taken

place in the last twenty-five years in

a very active sector of electrical en-

gineering. It marked the dawn of a

new era in electrical communication.

As we review the history of this

period, we shall witness new physical

appliances recasting not only the tech-

nological side of a business but its

traffic and commercial aspects as well.

I hope to make clear to you the inter-

* The Steinmctz Memorial Lecture, delivered

before the Schenectady Section of the A. I.

E. E. on November 2, 1939.

play of technological and economic

factors over a considerable period of

time to the end that copper and iron

in huge quantities have been replaced

by minute electron streams in vacuo;

and, further, that the attenuation of

telephone currents, once the quintes-

sence of the telephone engineer's trou-

bles, can now be pushed to levels hun-

dreds of times higher than the early

limit before it becomes comparable

with the other economic factors in-

volved.

In any general survey of the

changes and improvements which have

altered the art of telephony during a

period of time or have flowed from

the successful solution of a specific

problem, one must always have in

mind the ultimate objective of com-

mercial telephony. This objective is

simply stated; the attainment of it

even approximately is a long, hard

road. From the day when men of

vision realized the potential possibili-

ties of Bell's invention, the ultimate

technical objective has been a service

at once so extensive and adequate that

any one, anywhere, at any time, and

on demand, could talk to any one,

anywhere else, with ease and clarity.
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Added to this has always been, of

course, the economic and social ob-

jective of a cost so low as to offer no

substantial bar to an essentially un-

trammeled use of telephony by any

one who has occasion to talk with

another at a distance.

For the Bell System as a public

service agency, all this is succinctly

stated in the frequently quoted ob-

jective of the best possible service at

the lowest possible cost consistent

with financial stability and fair treat-

ment of employees. When, however,

one attempts to translate this broad

objective into the concrete technical

terms needed for its fulfillment, the

phraseology is quite different.

For the research man and the engi-

neer, the goal is one compounded of

a transmission art so perfect that dis-

tance per se is no barrier; that tele-

phone circuits and all that they re-

quire in auxiliary apparatus for proper

operation can be produced so cheaply

as to be available in the profligate

numbers required for a universal no-

delay service; and, finally, that the

vast society of Lilliputian currents

must live amicably with each other

tightly packed together in a world of

Brobdingnagian interference.

It is a distant goal even when
viewed through the glasses of perfec-

tion which picture direct circuits for

every desired connection. It is

doubly distant when his practical

senses tell the scientist and engineer

that they must attain part of the solu-

tion with indirect switched circuits

and, further, that these switches must

neither delay the service nor affect

its quality appreciably.

The goal of perfection is still ahead,

but we have made astounding prog-

ress toward it in the quarter century

since the first voice spanned the con-

tinent. In very large measure this

progress is directly the result of de-

veloping fully the latent possibilities

of the physical instrumentalities un-

earthed in the search for an answer

to transcontinental telephony. There

may seem to be little connection be-

tween the quest for an amplifying

device to solve a specific transmissioii

problem in 1914 and an engineering

study in 1939 to work out a nation-

wide traffic routing system, and yet

one is the direct lineal descendant of

the other.

A Structure No One Has Ever
Seen Entire

In considering the evolution of tel-

ephony, I must remind you that we
are dealing with a structure that does

not lend itself to pictorial representa-

tion. I wish this were not the case.

I wish that it were possible to throw

on the screen here a lantern slide that

would depict a transcontinental line

and upon which I could, by appeal to

your eye, assist you in visualizing the

additions and changes which mark

the progress of a quarter of a cen-

tury. When one attempts by word

of mouth to explain the problems of

telephony and how they have been

and are being overcome, he has, I

must admit, a uniquely difficult piece

of work in hand. He must reduce to

words—and I know that you would

prefer not too many words—a struc-

ture which not even he himself—^let

alone any one in his audience—has

ever seen in its entirety. Likewise,

he must put into words as best he

can a host of concepts which find their

proper expression only in mathemati-
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THE NORTHERN ROUTE
The 77}osf northerly of the transcontinental lines crosses the Continental Divide a

McDonald Pass, ivest of Helena, Mont. This view is to the East from just below

the summit

cal symbols and processes or in the

specialized language of the physicist.

If I could transport you rapidly,

magic-carpet-wise, out across the con-

tinent three thousand miles or so,

thus enabling you to visualize what

a complex thing is this creation we
are to consider this evening, I might

hope to convey to you at least a

superficial conception of its elaborate-

ness and seeming fragility. Only in

this way, I am sure, would you fully

sense how remarkable it is that this

far-fllung and delicate structure should

be endowed with surprising electrical

stability and immunity to meteoro-

logical and man-made interference.

JLet us at the outset imagine a sin-

gle i)air of wires extending out of the

window and thence across-country for

hundreds or even thousands of miles;

and let us bear in mind that these

wires, by virtue of their length, have

become possessed of considerable

amounts of distributed capacity, in-

ductance and leakage—and are, in

addition, subject to a variety of in-

duction effects from paralleling com-

munication and power circuits.

Moreover, in many instances one

or both pairs of wire are packed

tightly together with many similar

pairs and enveloped in an impervious

lead sheath to form a cable in which

a neutral gas, such as nitrogen, is

maintained under pressure, and which,

should a leak in the sheath develop,

operates an alarm circuit to sound a

distant SOS. We must also note the

presence, on many of the pairs, of

loading coils spaced at regular inter-

vals varying from about five-eighths

of a mile to one and one-eighth miles,

depending on the type of cable.

Each loading coil is a winding of

wire on a special magnetic core. Its

function is to assist the speech cur-

rents, as they travel, to overcome the

large attenuating effect of the elec-
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trostatic capacity of the tightly

packed wires. These coils, of which

there may be as many as two or three

thousand called into play in the han-

dling of a single message, must be

electrically identical to a very high

degree.

Next, there is the repeated and uni-

form twisting of each pair of wires

at its own particular pitch to secure

such nicety of balance, both electro-

static and electromagnetic, that not

more than a millionth of the power

of a telephone circuit will pass over

inductively to any neighboring cir-

cuit.

Then at intervals of fifty miles for

certain types of cables, and at shorter

intervals—even as low as five miles on

certain newly projected types—we

would encounter the thermionic am-

plifiers which restore the message en-

ergy after attenuation by resistance

and other forms of dissipation.

Closely associated with certain of

these amplifiers are other devices

which suppress electric echoes or

which automatically counteract the

effect of changes in conductor resist-

ance induced by changes in tempera-

ture.

So much for our imaginary flight!

Many of the features of a long tele-

phone line which I have just enum-

erated are comparatively recent ac-

complishments; they project me some-

what ahead of my story. We must

return to the year 1914, when a long

distance telephone line consisted of a

pair of large copper wires strung in

the open and with magnetic loading

coils spaced along it at intervals of

eight miles.

The Need for an Amplifier W as

Fiindaineiital

i HE day of speech current ampli-

fiers had not arrived, except for a

carbon microphone type which, be-

cause of distortion, was applicable

only as a single stage amplifier on

non-loaded lines. Every long circuit

operated essentially upon the basis

that no energy came out at the receiv-

ing end which was not introduced at

the sending end—and, needless to say,

very little of that. It was also neces-

t^.^

* «

The "Central Transcontinental"

The line is shown here at Donner SummH.
Cai, with Donner Lake in the central

tmckgronnd
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sary to preserve enough of the energy

of the various frequencies represented

in speech so that intelligibility was
not sacrificed: a requirement which

added appreciably to the problem.

With the use of 8-gauge hard drawn
copper line wires (weighing 870

pounds to the loop mile) augmented

by loading, it was just possible to

carry on a conversation between New
York and Denver. How slight the

margin of safety was in that line is

well illustrated by the fact that it

had an equivalent of about 35 deci-

bels, so that the power at the receiver

amounted to only about 1/4,000 of

the power sent out by the transmitter.

On this same basis a telephone line

spanning the continent would have

yielded only 1/100 as much power at

San Francisco as at Denver; i.e.,

about 1/400,000 of the power.

A comparison of these two figures

shows at once that there was no hope

of solving the problem of transcon-

tinental telephony by some scheme
which would apply to the circuit a

larger power than the typical tele-

phone transmitter. Any feasible solu-

tion must necessarily involve some
sort of current rejuvenation at sev-

eral points intermediate between

transmitter and receiver, since the use

of heavier copper was economically

unsound: in other words, tandem am-
plification, with all its obvious diffi-

culties, was the only way out.

Ihe search for a successful ampli-

fier or repeater extended over years,

and almost simultaneously three

promising devices were brought to the

point of trial: one, an improvement

of that already mentioned, was a me-

"LAiiGU ^O. 1" ON TJJE FOURTH TJiANSCONTINEM AL LIM-:

This photograph has been retouched to show the catenary suspension of the wires over

this "dry wash,'' which is well but not favorably known to telephone men in the

territory. It lies west of Tnrumcari, N. M.
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chanical structure which used the

amplifying property of the carbon mi-

crophone; one a low pressure arc

which possessed a negative resistance

characteristic; and, finally, one which

employed an electronic current con-

trolled electrostatically by a grid of

metal wires placed athwart it. I need

not add that this third arrangement

was derived from the audion of Lee

DeForest, which he was then using to

receive radio signals. That was more

than a quarter of a century ago, when

the science of thermionics was in its

infancy.

To those of us who were concerned

with the problem of the telephone re-

peater at that time, it was far from

evident which of the three alterna-

tives would ultimately win in the

struggle for existence. Engineering,

I need scarcely remind you, is full

of questions of merit quite like the

one presented by the repeater, and

the answer is seldom to be got ex-

cept on the basis of experience. Nat-

urally, our recourse was to practical

tests. The equivalent of a transcon-

tinental circuit was arranged in such

a way that each of the three types of

repeaters could be switched in and

out readily, and extended trials were

instituted.

In this case the answer was not long

in revealing itself. The behavior of

electronic vacuum tubes designed es-

pecially as telephone amplifiers left

no doubt that it was at once satis-

fying in its then performance and full

of promise as to additional applica-

tions in the future. As we look back

upon that situation in the light of

our present knowledge, perhaps our

wonder is that so recently the ubiqui-

Ijli; "".S(JLTUEUA TC
Here the line is crossing arid, cactus-

covered plains west of Tucson, Ariz.

tousness of the vacuum tube should

have lain unrevealed.

We must, however, bear in mind

that it employed a high vacuum and

that pumps for creating such, even

within the physics laboratory, were

but lately introduced; moreover, that

it also contained a fragile filament

—

sometimes coated and sometimes me-

tallic—which served as electron emit-

ter and which was subject to little-

understood vagaries. The making of

vacuum tubes, far from being a fac-

tory process, was one which called for

the skill and personal supervision of

the laboratory; and even after this

bestowal of care, the filament might

fail in a few hours or a minute leak

might destroy the vacuum and thus

end the life of a device upon the mak-

ing of which many anxious hours had

been expended and on whose relia-



44 Bell Telephone Quarterly JANUARY

bility the integrity of service de-

pended.

1 REALIZE that these few words will

give but a very imperfect picture of

the task confronting those who under-

took to adapt DeForest's audion to

the work of the telephone repeater.

Unless one has tried with a molecular

pump (so-called) and a liquid air and

charcoal combination, and aided by

baking and bombardment, to drive a

seemingly endless amount of gas out

of glass walls and metal plates and

grids of a tube, and yet leave the

activity of the filament coating unim-

paired, he can scarcely realize the

hurdle which the telephone engineers

of nearly thirty years ago had under-

taken to clear. And suppose an ex-

perimental line were to prove work-

able, what chance would there be,

considering the highly personalized

production techniques and the final

fragile character of the vacuum tube

as then constructed, that the line

could ever be more than an unreliable

appendage to a network of shorter

circuits?

Before an audience which is as

familiar with sturdy vacuum tubes as

it is with incandescent lamp bulbs, it

becomes impossible to recount twenty-

five years' progress step by step with

the intention of finally revealing the

present status in climactic fashion.

You think little more of multi-elec-

trode tubes than you do of bolts and

nuts, and complex modulator and

control circuits are as much the order

of the present day as dry cells and

magnetos were a generation ago. I

shall, therefore, not attempt any dra-

matic effect. Instead, my objective

will be, by dealing in engineering

values, to bring out the interplay of

the more significant factors, tracing

the line of development and argument

which has completely remade the

technique and the instrumentalities of

long distance telephony.

Before closing this reference to the

history of the vacuum tube itself, I

should like to say, however, that the

telephone engineers were not alone in

realizing its potential usefulness, and

I know it will come as no surprise to

most of you that very important con-

tributions were made at the research

laboratory of the General Electric

Company here in Schenectady. As a

matter of fact, a nip-and-tuck race

was run between the engineers at the

Bell Telephone Laboratories in New
York City and those in the General

Electric Laboratory here. I cannot

refrain from smiling as I look back

upon those days. It seems to me that

each group was making such rapid

progress that they naturally felt after

each new success that at last they

must necessarily have out-distanced

their rival—and were a bit disturbed

to discover, in due course, that the

adversary was still abreast.

What the Amplifier Has Done for
Wire Economy

As I have already hinted, the ad-

vent of the vacuum tube amplifier

radically changed the point of view of

the engineer regarding long distance

telephone lines. Over a period of

years he switched from a policy of

extreme parsimony to one almost of

prodigality. Where initially his every

thought had been to design his lines

so as to minimize the possibility of

energy loss at every point, he later

chose smaller and smaller line wires
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FIGURE 1

Curve A represents long distance circuits possessing the highest attenuation per

mile. The extreme for 19^0 represents the coaxial cable now being installed.

Curve D represents circuits possessing the lowest attenuation per mile after repeaters

have been taken into account. Curve B represents the average of all long distance

circuits without repeaters, and Curve C represents the average with repeaters

deliberately because the saving on

copper more than compensated for

the additional amplification entailed.

Figure 1 will be of interest in this

connection. On it (plotted to a loga-

rithmic scale) the ordinates represent

loss per mile of circuit.

Let us consider curve B first; it

shows the average loss per mile of

long distance telephone circuits as it

has varied over the years. You will

note that during the period from 1880

to 1915 the average loss per mile fell,

the reason being that heavier and
heavier copper was resorted to. Then,
in 1915, with the advent of repeaters,

the circuit attenuation begins to

mount, since lighter copper and

higher frequencies could be employed.

On the other hand, you will note that

curve C, which represents the over-all

loss including repeaters, still continues

to decline. Curves A and D repre-

sent the extremes of loss in individ-

ual types of circuit.

Prior to the repeater, the loading

coil was of paramount importance as

a conserver of the power of the tele-

phone currents. As so frequently

happens in engineering design, this

economy was not always to be ob-

tained without paying a toll. For

instance, in the first transcontinental

line loading had to be pushed to such
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TABLE 1

Voice Frequency Repeaters Installed in

Bell System

Year Total *

1908 16

1910 41

1915 136

1920 1,250

1925 7,500

1930 80,000

1935 102,000

1938 107,000

* As of December 31

a point that a serious degradation of

speech quality resulted. The more
heavily loaded a telephone line—that

is, the larger the inductance of the

loading coils associated with it—the

narrower becomes the band of fre-

quencies which the line can transmit.

It was the discovery of this effect of

loading that led a few years later to

the invention of the electric wave
filter. It happens that the discovery

was made mathematically by Dr.

George A. Campbell—who has but

recently retired from the Bell Tele-

phone Laboratories' staff. He it was
who saw the possibility of simulating

and generalizing the effect of a long

telephone line, by lumped inductances,

capacities, etc., to the end that very

compact electric wave filter circuits

could be constructed. A little later I

shall have more to say regarding the

present-day uses of these filters.

Returning to the first experimental

transcontinental line of 1914, it in-

cluded three repeater units, placed at

Pittsburgh, Chicago, and Denver, re-

spectively. These, when supple-

mented by very heavy loading, were

just sufficient to make the circuit

usable. The quality of speech trans-

mitted left much to be desired, how-
ever, for the inductance of the loading

coils was such that an effective band
of speech frequencies only about 900

cycles wide could traverse the line.

This is to be contrasted with a band
about 2,500 cycles wide which is han-

dled by ordinary circuits today, while

those that are employed for intercon-

necting broadcasting stations may
transmit a band three times this latter

figure; and even this is but a fraction

of the band of carrier frequencies that

a multi-channel carrier system will

transmit.

Ihe original transcontinental line
,|

with but three repeaters was purely

experimental. It proved, however,

that the country could be spanned

telephonically, and it also established

the supremacy of the vacuum tube

amplifier as against the arc and the

carbon microphone. Shortly after

commercial service started in 1915,

six repeaters were substituted for the

original three, and these were, of

course, spaced about as uniformly as

the location of cities and towns would

permit. The line itself had a loss of

about 60 decibels and the repeaters

gave a gain of about 40 decibels. Of
course, the day of unattended repeat-

ers and automatic gain control was

still undreamed of. Even with six

repeaters it was necessary to retain

heavy loading, so that the original

line represented about the allowable

minimum in speech quality.

But the vacuum tube quickly re-

vealed itself to be a fertile subject for

research. Over a period of a few

years, more efficient and much longer

life filaments were discovered, and

improved assembly methods were de-



19^0 Transcontinental Panorama 47

vised as well as rapid methods of

evacuation. Thus it became possible,

step by step, to be more generous

in the use of repeaters in the long

distance telephone plant. Table 1

traces history from this standpoint.

With success accumulating behind us,

particularly by way of improved re-

peaters and enhanced knowledge of

how to operate many repeaters in

tandem, it was not long before we
overhauled the original transcontin-

ental line, removing the loading coils

altogether. Thus, the one device

which a few years before symbolized

long distance telephony had now be-

gun to slip.

Coil removal from the transcontin-

ental line was dictated by a desire

both to improve speech quality and

to obtain more circuits. The demand
for service was increasing in response

to improved service, and removal of

the loading introduced the possibility

of multiplexing the lines with carrier

systems, so where we had originally

possessed only three circuits we could

now operate about nine.

At the same time, of course, repeat-

ers were becoming more and more the

order of the day on circuits of inter-

mediate length. You will have gath-

ered this from Table 1. In fact, the

importance of the repeater is in con-

siderable part due to the changes it

has been instrumental in working in

the entire toll plant, short haul cir-

cuits as well as long haul. As illus-

trating this and also illustrating the

degree to which it has enabled tele-

phone engineers to plan their circuits

on a basis other than the early one

of conserving the ingoing transmitter

energy, I should like to mention a

toll project employing cable with small

gauge conductors which dates from

about 1920; that is, five years after

the initial transcontinental success.

Repeaters and Cables

In a cable, due to the fact that the

wires of each pair are close together

and therefore display large electro-

static capacity compared to an open-

wire pair, the attenuation is great un-

less very heavy conductors are em-

ployed. Even then the distortion in

non-loaded cables is great, and so for

many years prior to the repeater ca-

ble was anathema in toll circuits. In

other words, so long as the initial

ingoing energy was all that could be

invoked for reproduction of the mes-

sage at the receiver, cable was gen-

erally rejected.

Nevertheless, cable possesses other

virtues so obvious that the toll engi-

neer always eyed it with the deepest

envy. Circuits in cable are inherently

stable because they are protected from

atmospheric moisture. They are also

less liable to breakage and to induc-

tive disturbances from paralleling cir-

cuits, notably power lines. However,

the full virtue of a cable is not real-

ized until the density of traffic be-

comes large enough to require a large

group of circuits. A full-sized toll

cable, for instance, may contain as

many as 300 or 400 separate lines,

and as a normal daily message capac-

ity of a single circuit is perhaps thirty

to forty, the potential capacity of

such a cable is very considerable. It

developed, however—and perhaps it

was one of those fortunate coinci-

dences—that by the time a cable be-

came feasible from the technical point

of view, the demand in the regions of
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denser population had risen to a height

to justify it economically.

Omitting reference to an early

heavy wire cable between Boston and

Washington, which was operated with-

out repeaters and which was installed

because it was deemed important to

have unfailing telephone service along

this portion of the Atlantic seaboard,

the first repeatered cable (and it was

therefore one employing relatively

small gauges of wire) was placed be-

tween New York and Pittsburgh, with

the plan of extending it as need arose

to Chicago and perhaps to points far-

ther west. The New York-PittslDurgh

section was engineered in 1920 and

went into service in 1922, seven years

after the transcontinental trial had

affirmed the value of the repeater.

Today, so rapidly has the demand for

long distance telephony grown, that

we have not simply a spur of toll

cable, but a system which may, with-

out exaggeration, be referred to as a

network. As you will see from Fig-

ure 2 (pages 48^9), it runs from

Maine to Georgia and Texas, and as

far west as Omaha and Dallas, and

interconnects the important cities of

the eastern half of the country.

Twenty-jive Yeiirs of Progress

Against Attenuation

It might be interesting to digress

for a moment at this point, so that

we can see how far we have progressed

over a period of twenty-five years in

the attack upon attenuation. You
will recall my having mentioned that

the original transcontinental line had

an attenuation of 60 decibels, of which

about 40 decibels were neutralized by

six repeaters. Large line wires and

loading coils were employed to mini-

mize to the limit the part to be played

by the amplifying elements in the

circuits. How vastly different the

situation is today will be apparent

when I tell you that the attenuation

of a cable circuit connecting New
York and Pittsburgh is 200 decibels,

while for one connecting Boston and

Dallas it is 1,100 decibels.

Lest you are not all familiar with

the decibel as a unit of attenuation,

I will say that to write these results

in the form of fractions gives, for the

first, 10"'°, and for the second 10''".

In other words, a telephone message

in traveling from Boston to Dallas

must receive a 10"°-fold amplication

in order that it may be compensated

against the incursions of attenuation.

If this enormous amplification had all

to be applied at the sending end of the

circuit, there probably wouldn't be

enough energy in all the coal reserves

of the earth to do the trick. Success

lies in doing a little bit at a time, for

between Boston and Dallas there are

some 45 repeater points (the precise

number depending upon the routing)

and the average gain of a single re-

peater is about 23 decibels, or about

200-fold on an energy basis.

1 MIGHT as well disclose to you at

once, however, that such figures as

I have just cited are mere child's play

nowadays. There is adequate justi-

fication in numerous instances for un-

dertaking the multiplexing of cable

circuits by the carrier principle. Not
only does such an arrangement effect

further economics in copper and lead,

but what is perhaps more important,

the transmission of the high frequen-

cies of carrier systems involves the
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removal of all loading coils. This,

to be sure, causes the attenuation to

mount, but a compensating gain ap-

pears in reduced time of transmission.

Loaded cable circuits possess a rela-

tively slow speed of propagation—per-

haps 10,000 to 20,000 miles per sec-

ond—with the result that, for the

longer circuits, the echo which returns

to the speaker from the far end of

the cable lags sufficiently in time to

be extremely disturbing. To avoid

the echo difficulty, the longer loaded

cable circuits are equipped with so-

called echo suppressors, which operate

to permit propagation in only one di-

rection at a time, and are controlled,

of course, by the person who first

starts talking after any pause. But

with non-loaded cable circuits, includ-

ing all equipment, the speed of propa-

gation jumps to around 100,000 miles

per second—more than half the speed

of light in free space—with the result

that except on extremely long circuits

the echo is not separable by the ear

from the inducing sound.

JjuT what of the attenuation? It

seemed high enough on loaded cables.

It naturally jumps many fold, but not

more than the capacity of repeaters to

counteract. Circuits are in daily use

in which the attenuation is as much
as 2400 decibels, and experimental

lines have been formed and operated

by the looping back and forth of sev-

eral cable pairs to build up the equiv-

alent of an 8,000-mile straightaway

whose total attenuation was about

12,000 decibels. Such a circuit needs

a total amplification, on an energy

basis, which amounts to 10^-°°, a ratio

so enormous that it quite transcends

ratios such as the size of the total

universe to the size of the smallest

known particle of matter.

Naturally, the problem of balanc-

ing this huge amplification against the

correspondingly huge loss to the re-

quired precision, 1 decibel or 2 deci-

bels, is difficult. Fortunately, a new
form of amplifier employing the prin-

ciple of negative feedback—it is an

arrangement with which some of you

are doubtless familiar—was invented

by Mr. H. S. Black of the Bell Tele-

phone Laboratories, which has en-

abled us to solve the problem. By
using Black's negative feedback we
are in possession of amplifiers giving

50 to 60 decibels gain with a varia-

tion of not more than .01 decibel with

normal battery and tube variations.

I might also say that were it not for

such a repeater, the coaxial type of

cable, which again possesses attenua-

tion of the order we are now consid-

ering, would be quite impracticable.

1 iME will permit me to do no more

than mention in passing the fact that

those large amounts of gain must be

controlled automatically, particularly

in response to temperature changes.

Cable circuits, by their nature, show

only minor variations in capacity, in-

ductance, and leakage, but the re-

sistance of their conductors can

change by large amounts from winter

to summer, and even from hour to

hour. These changes are, of course,

more rapid in the case of overhead

cables than in those placed under-

ground. However, in each, automatic

regulators which take their cue from

so-called pilot wires running through

the cable along with the speech pairs

are necessary. Thus, the annual

variation found upon a cable circuit
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completing calls, very careful study

indeed had to be given to the ques-

tion of clipping unnecessary seconds

from our operating times. Such a

study had to be nationwide, giving

attention to the calls that pass be-

tween far corners of the country as

well as to those that flow over the

heavy trade routes.

At the same time, it is equally ob-

vious that the solution could not lie

in direct circuits from each exchange

to every other exchange. Such an

arrangement would be too profligate

and unwieldy to be commercial. On
the other hand, due weight must be

given to the fact that the toll busi-

ness has shown a more rapid growth

in the longer lengths of haul than for

the shorter hauls. For example, dur-

ing an interval in which the messages

on hauls up to 250 miles doubled, the

messages on hauls from 250 to 1,000

miles increased five times, and those

over 1,000 miles increased more than

ten times.

All measures of the quality of serv-

ice—speed, accuracy, and transmis-

sion—show that the difficulty of giv-

ing satisfactory service increases rap-

idly with the number of intermediate

switches. The general toll switching

plan, therefore, involves the layout of

toll circuits in such manner as to

limit as much as practicable the num-
ber of switches required to connect

any two telephones, and also the es-

tablishment of standards of design

and construction giving satisfactory

transmission over any route thus es-

tablished.

Ihe general features of the plan

will be understood by reference to

Figure 4. It shows the application

# REGIONAL CENTER
O PRIMARY OUTLET
• TOLL CENTER

Figure 4

Schematic illiislralion of the general toll

switching plan, showing the intercon-

nection of important switching offices

throughout the Bell System. Solid lines

represent fundamental routes; dashed
lines, supplementary[direct circuit groups

of the plan to a limited operating area

such, for example, as a region of the

United States. Within the area are

selected a small number of important

switching points designated as "pri-

mary outlets." Each toll center is

connected directly to at least one of

these outlets and all primary outlets

within the area are directly intercon-

nected. This makes possible the in-

terconnection of any two toll centers

within the area with a maximum of

two switches; and, within the part of

the area served by one primary out-

let, with a maximum of one inter-

mediate switch.

The primary outlets have been se-

lected after a careful study of the

switching and operating conditions

and the probable development of toll

traffic within the various areas with

a view to obtaining the minimum
number of primary outlets capable of

handling the traffic economically.

The routings provided by the plan are

supplemented by direct circuits, or by
other routings where the amount of

business justifies such additional cir-
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FIGURE 5

Regional centers and primary outlets of the general toll switching plan in the

United States and Eastern Canada

cuits, as indicated by the dashed Hnes

in the drawing. In general, the re-

quirement is made that these supple-

mentary routes shall be at least as

satisfactory, as regards both number
of switches and transmission, as the

routes provided by the fundamental

switching plan. However, when the

supplementary routes are used only as

alternates to a primary routing, they

may be somewhat less satisfactory in

these respects.

The nationwide array of primary

outlets is shown in Figure 5. We
have found it practicable to take care

of switching for the 2,500 toll centers

of the United States and eastern Can-

ada by the establishment of approxi-

mately 150 of these as primary out-

lets.

To facilitate the handling of longer

haul business, eight of the largest

cities have been designated as re-

gional centers. These are New York,

Chicago, St. Louis, Atlanta, Dallas,

Denver, San Francisco, and Los An-

geles. Each primary outlet is con-

nected with at least one regional

center and with as many more as

practicable. With few exceptions,

each regional center is directly con-

nected to every other regional center

in the country. However, there are

many more direct routes than this

statement would imply. By this

means, any one of the primary out-

lets, which are the 150 most impor-

tant switching centers in the country,

can be connected to any other pri-

mary outlet in the country with a

maximum of two switches, and within

the area served by a regional center

with a maximum of one intermediate

switch. As an illustration of the con-
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centration of switching which results,

New York serves as regional center

for the entire northeastern section of

the United States and eastern Canada.

Figure 6 represents direct circuits

radiating from Chicago. You will

note that several important cities in

the Mountain States other than Den-

ver have direct lines to Chicago.

Furthermore, there are cities in the

South which can be reached without

a switch at Atlanta.

One possible ultimate development

would be the increasing connection of

primary outlets to a single regional

center, so that ultimately only one

regional center would be necessary.

If this were to take place, the regional

center would undoubtedly be Chicago.

The illustration is interesting as show-

ing the extent to which the primary

outlets already are connected directly

with Chicago, over one-half of them

having such direct connection.

Future growth will doubtless lead

to an increase in the number of toll

centers connected directly to a re-

gional center. By this process there

would be a continued growth in the

number of toll centers which can be

interconnected with a maximum of

two intermediate switches.

JLooKiNG to the future, an increas-

ing amount of the outgoing traffic will

be handled by operators in the local

central offices, reaching the toll line

over toll tandem trunks. It is evi-

dent, however, that the ultimate solu-

tion of the problem will involve the

use of machine methods for the selec-

tion of the toll line by the operators,

as is now done in certain segregated

toll tandem systems.

The entire trend of recent years

is thus to decrease the differences be-

tween the handling of exchange mes-

sages and of toll messages. At the

FIGURE 6

Direct circuits radiating from Chicago
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present time more than 90 per cent

of the toll messages are completed

while the subscriber remains at the

telephone, with speeds of completion

only slightly slower than those of

exchange messages. Transmission

standards, while naturally somewhat
better for the shorter distances in-

volved in exchange messages, are,

nevertheless, rapidly becoming very

comparable. The present view of

trends for the future is for continua-

tion of this process, perhaps even to

the use of similar types of machine

equipment at central offices for

switching the various classes of mes-

sages.

Transcontinental Routes and the

Development of Carrier Systems

In order to justify the reference to

transcontinental telephony which is

contained in the title of this talk, I

must return to it from time to time. I

do so again at this point to mention

that the original line with three cir-

cuits has now become four routes with

about 170 circuits. You have doubt-

less surmised, as a result of the dis-

cussion of the toll switching plan, that

the number of coast-to-coast circuits

must have mounted steadily and that

they probably were directed over di-

vers routes. This, precisely, is the

case.

Following the historical sequence,

second in order of time was a line

running west from Dallas (1923) and

terminating in Los Angeles. This car-

ries 31 circuits, 15 voice frequency

and 16 carrier. Next there followed

the so-called northern transcontinen-

tal line, which runs west from Min-
neapolis and terminates at Seattle, and

which has six voice frequency and

16 carrier frequency circuits. Fi-

nally, there was completed about

three years ago a fourth route, which

runs west through Oklahoma City

and, passing through Albuquerque,

terminates in Los Angeles. It carries

eight voice frequency and 69 carrier

frequency circuits. You will see,

therefore, that carrier systems pre-

dominate today in supplying the very

long haul facilities.

I might add that, whereas earlier

carrier systems which we developed

some twenty years ago were designed

to provide three and four carrier cir-

cuits per pair of wires, the latest sys-

tems to be introduced—there is a

type J for open wire and a type K
for cable—are twelve-channel affairs,

while the coaxial cable which is now
undergoing installation for commer-
cial service will provide hundreds of

telephone circuits on a single pair of

conductors. Of course, these systems

are and will be increasingly used on

routes other than transcontinental.

At the present time we have a total

of nearly a million miles of carrier

circuits, and so far as the telephone

user is concerned, and even so far as

our own traffic people are concerned,

there is no distinguishable difference

between a voice frequency and a car-

rier circuit.

JcjArlier in my talk I mentioned the

electric wave filter invented by Camp-
bell. It is, of course, in connection

with carrier systems that the filter

finds its most important application in

telephony. I shall assume that you

are all familiar with its operation and

so shall merely state in passing that

it provides a most elegant scheme for

separating at the point of reception
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the various messages which a carrier

system handles simultaneously. You
will recall that it was an outgrowth

of the mathematically deduced char-

acteristics of the loaded line. Thus,

we stumble upon another interesting

relationship. What we put out at one

door comes around through another;

for while we have dispensed quite

generally with loading coils on long

lines in order to adapt them to car-

rier operation, carrier itself would not

be feasible were it not for the wave
filter which grew out of the loaded

line.

From carrier systems it is natural

to digress for a moment to other high

frequency facilities. Chief among
these are the radio telephone channels,

some overseas and some for ship-to-

shore and harbor operation. The
topic of radio telephony is pertinent

to our present discussion for quite an-

other reason, however. Some of you

may recall that it was less than a

year after the first transcontinental

line was opened in 1915 that we suc-

ceeded in transmitting speech by

radio across the Atlantic Ocean.

Words emanating from the Arlington

antenna at Washington were received

at the Eiffel Tower in Paris, use of

both structures having been granted

to us for the purposes of the experi-

ment. The vacuum tube which

brought success to the transcontin-

ental program began early to show
its versatility.

However, our transatlantic equip-

ment of 1915 was crude in the extreme

compared to what proved necessar}''

to offer a commercial overseas service.

Although a one-way demonstration

from New York to London was given

in 1923, it was not until 1927 that the

British Post Office, which operates the

telephone system in Great Britain,

countered with a transmitter to send

from east to west. Since that time,

overseas channels have bobbed up
with surprising rapidity all around the

earth, so that today some 93 per cent

of all the telephones in the world can

be connected, one to another. From
the United States we can telephone to

seventy-four other nations—or can

when peace-time conditions prevail.

One of the stunts performed a while

ago was to talk from one office in

New York City to a nearby office by
a telephone circuit which circled the

globe.

Each Success Has Inspired Neiv

Efforts in Laboratory and Field

1 MUST now undertake to conclude

this discussion of what grew out of

one particular kernel, if you will al-

low me to refer to a circuit some

3,000 miles in length as a kernel.

Perhaps it might better be compared

to one of those long chain molecules

which the chemists are employing

these days with surprising results.

Time forbids more than a mere men-

tion of numerous other essential de-

vices which are playing their part in

this broad subject of present-day tele-

phone transmission. Such things as

phase correctors, automatic gain con-

trol of repeaters, volume compressors

and expanders, echo suppressors, etc.,

ought really to receive more comment

than I can give them, to say nothing

of various refinements in operating

techniques which have been of great

importance. However, I trust that I

have succeeded in giving you at least

a glimpse of how some of the chapters
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of this technological romance have

unfolded.

Thirty years ago the problems of

long distance telephony and particu-

larly the problems of transcontinental

telephony were very concrete trans-

mission problems. Because the greater

obviously included all the lesser, it

was taken for granted that a satis-

factory solution of transcontinental

telephony would have far reaching

effect on all long distance telephony.

For the most part we thought of the

effect in terms of transmission rather

than such things as speed of service

or toll switching plans.

It would be easy to claim too much
for the descendants of the physical

things that were first utilized commer-
cially in the transcontinental circuits

of 1914-15. At the same time, it is

largely because of these descendants,

developed to do a multitude of things,

that we have present-day national and

international telephone service; that

the distant party is obtained while

the calling party is still at the tele-

phone; that we have a toll switching

plan and can contemplate a better

one; and that we can talk about cir-

cuits which girdle the globe or operat-

ing methods which tend to wipe out

existing differences between local and

long distance service.

None of us who were in the game
from the start, thirty years ago, were

bold enough to envisage what is com-

monplace today. But each success as

it came along inspired new effort both

in laboratory and field, and by a proc-

ess of probing into Nature, induc-

tively in the laboratory and deduc-

tively by means of mathematics, and

with constant study of the operating

problems which our traffic people have

encountered, we have, I believe, made
creditable progress. I want to im-

press upon you that close cooperation

was necessary every foot of the way.

In bringing the fruits of science to

the service of a vast public in a man-
ner such as the telephone accom-

plishes, there has been no room for

the dictatorial method, except of

course as Nature does the dictating.

We must try at all times to plead our

case intelligently before Nature, and

sympathetically before the public. As
a matter of fact, the public and its

reactions are as much a part of Na-
ture as the electrons which carry our

messages, and transgression of its

laws of reaction would have been

about as inimical to success as would

a failure to understand the laws of

electromagnetism.

In its journey covering a quarter

of a century, telephony has, as you

have seen, crossed several thresholds

—but, at this, the journey may be in

its early stages. If progress continues

at the present rate for another twenty-

five years, you will have to grant two

evenings to the speaker whom you

select to deliver your Steinmetz lec-

ture in 1964.

It has been my good fortune to have

had a part in a great adventure, some

of whose principal features I have at-

tempted to sketch out for you. I

would be less than honest and far less

than generous, however, if I allowed

any of you to depart with a false im-

pression of my personal contributions.

The achievements embody the contri-

butions of many men, my associates
,

(some of whom I do not even know),

working through the years as a team

of which I have been a member.



OUR EXHIBITS AT TWO FAIRS

More than Thirteen Million Visitors Enjoyed the Bell System's

Hospitality, and Learned about It and Its Services, at the New
York Fair and the San Francisco Exposition

I. AT THE NEW YORK WORLD'S FAIR

By THOMAS W. WILLIAMS

FOUR HUNDRED telephone men
and women entertain eight mil-

lion visitors," That is how a

headline for the Bell System Exhibit

at the New York World's Fair might

be written. The four hundred tele-

phone men and women and the eight

million visitors of the headline are

merely facts told in volume of people.

The story of what was done in the

name of the Bell System, and how it

was received by those who came as

our guests, is in the word entertain.

Perhaps it would be well to depart

for a moment from headline technique

and give exact data. The actual at-

tendance at our Exhibit was 7,878,-

000, which was thirty per cent of the

total paid admissions to the grounds,

numbering 26,409,000. The average

daily attendance was 42,600, with the

maximum on a single day of 130,000

and five days having 100,000 or more.

The length of time the average visitor

stayed in the Exhibit was 22 minutes,

and a fourth, of them were there for

over 30 minutes. In view of the mag-
nitude of the Fair and the competi-

tion from other exhibits and attrac-

tions, these figures of attendance and

length of visit are significant. They

were influenced by three factors: the

type of exhibits, the arrangement and

housing of them, and the personnel

who operated them.

The Exhibit was planned, as told

by John Mills, of the Bell Telephone

Laboratories, in the October, 1938,

Quarterly, according to two crite-

ria. These were: (1) the desirability

of attracting participation by visitors

in something of personal interest to

themselves; and, (2) providing ex-

hibits of scientific novelty compre-

hensible to the general public. The

exhibits selected were the Demonstra-

tion Telephone Call, the Voder, two

Hearing Tests, Audition, two Voice

Mirrors, a Model Dial Unit, and ten

displays in the Hall of Pioneers por-

traying a scientific presentation of

development in the telephone art.

Not only was participation in nearly

all the exhibits easy, but they covered

a wide range of human-interest sub-

jects and they were comprehensible

to the general public.
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The building, from the shining gold

Genius of Electricity atop its towered

portion to the mosaics and symbolical

panels at the entrances, its sculptures

and its beautiful landscaping, has

been described as among the finest

on the grounds. Its interior, true in

proportion and design, harmonious in

decoration, and artistic in the staging

of exhibits, had an atmosphere of dig-

nity and welcome.

The operation of the Exhibit was

the responsibility of the New York
Telephone Company, and the person-

nel, of approximately 400 people, was

recruited largely from its ranks.

Having, then, exhibits which were

inviting because of their scientific

novelty and personal benefit, and a

building of both character and beauty,

there remained an important comple-

ment—the planner of the personnel.

Naturalness was, obviously, the de-

sired characteristic; and in order to

achieve it our people at all times re-

garded the visitors as their personal

guests, to whom should be extended

the same friendliness shown to guests

in the home.

The Story of Our Exhibit—
Tohl by Visitors

1 HE figures of daily and total at-

tendance have only quantitative value.

They do not answer the important

question: How was the Exhibit re-

ceived by our visitors and how did

they and the Bell System benefit from

it?

The usual way of answering the

first part of that question would be

to describe the color and human in-

terest of crowds when they are on

the hunt for pleasure and scientific

novelty. In other words, to write of

the Exhibit and its crowds objectively.

There is perhaps a better way, and

that is to treat the matter subjectively.

During the course of the Fair, visi-

tors by the hundreds voluntarily ex-

pressed to members of the operating

personnel, by word of mouth and by

letter, their impressions of the Exhibit.

The manner of calling these visitors

as our witnesses will be to quote just

a few of their typical comments as

they relate to each part of the Ex-

hibit.

The Long Distance Demonstration

In the six months of the Fair, more

than 540,000 people filed applications

for demonstration calls, and 30,000

were successful. It is estimated that

1,500,000 listened in. These calls

were made to points all over the Na-
tion. Where a call was to a telephone

served by one of the country's 6,000

non-Bell companies, the connection

was completed through the courtesy

of the telephone company operating

in that area, under arrangements en-

dorsed by the United States Inde-

pendent Telephone Association. To
those participating, either by winning

a call or by listening in, these con-

versations were endlessly amusing.

The startled ejaculations of the per-

son called on being notified of the

identity of the call, and the warning

by the person calling—emphasizing

the operator's formal notice—that be-

cause people were listening in, the

conversation should not divulge fam-

ily secrets, were the refrain of almost

every call.

At times hilariously funny, at times

merely hum-drum, at times revealing

the finer instincts in human nature,

and containing always the element of
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THE BELL SYSTEM BUILDING

Taken from high up on the " Trylon,'" this picture gives in perspective a view of

the structure in which thousands of visitors each day were welcomed and entertained

the unknown, these calls never failed

to attract as a unique portrayal of

human behaviorism. From the open-

ing day in April to the close in Octo-

ber, applicants were always in line,

and the 270 listening-in receivers

were constantly in use, so that the

crowd made the show its own and had

a grand time doing it. There were

comments by the score showing keen

appreciation of the speed and qual-

ity of the service. Of course, the

conversations brought out countless

amusing incidents. To select a few

of them would be easy, but to do

them justice would require the talent

of O. Henry.

There was one unique incident.

Early in the summer a letter was re-

ceived from a young man in a distant

state saying he had talked with his

fiancee from our Exhibit. He wrote

that, emboldened by the thrill of the

call and by recent employment, he

had, during the conversation, pro-

posed marriage, and the girl's answer

had been yes. He believed his cup

of joy would be completely filled and

our publicity greatly enhanced by a

marriage ceremony at the demonstra-

tion call exhibit in our building, for

which he offered himself and fiancee as

principals—for a consideration. The

reply to his, letter stated why his plan
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SOME OF THE FOUR HUNDRED
This group is representative of the entire Exhibit staff, whose courteous and friendly

attitude created good will for Bell System men and women everywhere

could not be accepted, and concluded

with best wishes for a happily mar-

ried life. Then, just prior to the close

of the Fair, the writer received an

invitation to the wedding.

JJUT we were to call the witnesses,

and here they are:

—

"My biggest thrill at the Fair was
when I heard a little girl speaking to

her mother in St. Louis."

From a young woman: "This is the

most interesting exhibit at the Fair.

The long distance demonstration is

simply wonderful."

A manufacturer said he was much
impressed with the long distance

demonstration. He added that the

Exhibit not only displayed the speed

with which calls are handled and the

national scope of the service but also

demonstrated making or receiving a

long distance call, the thrill of talking

across the continent, and the thousand

and one little things that go to make
up the daily conversation of the na-

tion.

Elderly man: "I heard a conversa-

tion clear across the United States.

What a thrill!"

A man said he had heard so much
about the toll call demonstration, he

came into the Exhibit just to see it.

He commented on the speed with

which connections are established,

both here and from regular telephones.

The Voder Amazes and Amuses

UuRiNG the last two centuries, sci-

entists have been endeavoring to pro-

duce speech synthetically. It re-

mained for Bell System research spe-

cialists to be the first successfully to

achieve a complete result. If a vis-

itor entered the Voder room and

joined the listeners, he saw the Voder

being operated and heard what could

be done with it. But if he stood at



19^0 The New York Fair 63

l|7 liiP

a point from which he could hear it

and at the same time look into the

faces of the listeners, he saw impres-

sively the effect it had upon them.

That they were hearing something

of startling scientific import and pro-

found human interest was obvious

from the expressions on their faces,

for uniformly they listened in rapt

and appreciative attention.

The dialogue between the man at

the microphone and the girl at the

Voder proved a happy combination of

scientific explanation and almost cas-

ual conversation. Then, at the point

in the program where the visitors were

invited to suggest words for the Voder

to say, the crowd took the show over.

Oshkosh, antiphlogistine, Tuscaloosa,

antidisestablishmentarianism, Popoca-

tapetl, onomatopoetic, Saskatchewan,

the spelling of Mississippi—these were

some of the favorites. And always at

the lilt of the last two syllables of

Minnehaha the crowd roared.

It is estimated that the number of

visitors to the Voder room exceeded

5,000,000, Here is what the wit-

nesses say:

—

"That machine is a wonderful ac-

complishment, and demonstrates the

skill of telephone engineers in han-

dling problems of speech."

Man from U. S. Patent Office:

Stated he had visited the Voder dem-
onstration several times and it is the

most remarkable of anything he had

seen at the Fair.

"Is is true that there really is no

phonograph record? My, it's amaz-

ing!" ^
Elderly man: "The miracles, as the

Bible describes them, are really true,

for here in this room we are witnessing

a modern miracle. The wonders of

God transmitted through man's mind
are truly being demonstrated here."

"I am tired of the regular Voder
demonstration. I have heard it 19

times and I come in now only to hear

the Voder try new words. I visit your

Exhibit on every trip to the Fair."
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ACROSS THE CONTINENT

The long distance demonstration was spectacular to watch as well as fun to listen to

A man said that the Voder is a

wonderful example of the advance-
ment the telephone industry has made
in the technical research of sound and
speech.

"The Voder is just marvelous and
so is the girl who is operating it."

Woman Science Teacher: Said that,

in her opinion, the Voder is the near-

est approach to a human function in

science.

Professor of Oriental Languages:
Said he was impressed by the me-

chanical and electrical marvels of the

machine. He had an idea of the diffi-

culties which had to be surmounted
because of his experience in teaching

Arabic and other languages by pho-
netics. He added that he intended to

put our Exhibit on the "must" list for

his associates on the faculty.

Hearing Tests Were Very Popular

Among all the exhibits at the Fair

the hearing tests ranked high in novel

appeal and personal benefit. That
they were so considered is indicated

by the fact that the tests given to vis-

itors totaled 1,700,000. As visitors

completed the tones test, girl attend-
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ants entered check marks on com-

pleted test cards showing sex, color,

and approximate age of the visitor.

Recordak photographs were then

made of the test cards. It is the

first time information of this kind has

been available in such volume, and its

value to telephone engineering and the

whole field of human hearing is sub-

stantial.

Ihe witnesses say:

—

Man : Said the Bell System is doing

mankind a real service in providing

hearing tests. He added he was much
impressed by the girls employed at

the Exhibit.

"My left ear is better than my right

ear. I am certainly surprised to know
that."

Woman : Said she had taken a hear-

ing test a month ago and her hearing

was slightly impaired. Since then she

had gone to an ear doctor for treat-

ment, and this test now showed her

hearing perfectly normal.

"I am a railroad engineer and al-

ways thought my hearing was im-
paired by the wind when I ride with

my head out of the locomotive win-

dow. It is the surprise of my life

to find my hearing normal."

THE VODER FASCINATES THE CROWDS
The manipulative skill of the operator s fingers makes the Voder's voice almost loo

good to be true
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Man: Said he failed to hear the

high frequencies in the tones test and
this had convinced his wife he did not

and could not hear the squeak in the

family car. He added this argument

had been going on for some time.

—As Others Heard Them

In attempting to describe our ex-

hibits, one is conscious of the limita-

tions of space. This is particularly

true of Audition, for it would be easy

to write of it at great length. The at-

tractive garden scene, the informal

social conversation between a group

of visitors and an Exhibit man direct-

ing the conversation, the substitution

of mannequins for the visitors, and

the high-fidelity reproduction of the

conversation made a diverting show

which attracted audiences of lively

interest.

At the opening of the Fair the pub-

lic seemed to appraise Audition as

something of a stunt. But almost im-

mediately it came to be regarded as

an entertaining event by everyone,

and as an experience of direct per-

sonal benefit by many of those who
participated.

Again and again individuals who
had been unsuccessful in winning a

chance to participate requested that

they be permitted to try it. The re-

quests came from teachers, clergy-

men, vocal students, lawyers, doctors,

from those with impediments of

speech, from those who considered

the opportunity of hearing such an

accurate recording of their voices as

helpful in their occupations, and from

those who regarded Audition as a

means to better habits of speech.

LINING UP—

—for hearing tests, which were of interest to hundreds of thousands
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AUDITION 1 HEARING THEMSELVES AS OTHERS HEARD THEM

The dummies on the stage appear to be repeating the conversation just completed by a

group now seated at the foot of the garden

On rare occasions, instead of a

group of five visitors, one person

gifted in the art of pleasing conversa-

tion would be given an audition alone

by an Exhibit man. These diversions

were always entertaining.

Of course, the purpose of Audi-

tion was to give people an opportu-

nity to hear how their voices sound

in normal conversation. This was

pointed out to each group in the short

preparation period before its audition

and it was urged that the replies to

the interlocutor's questions include at

least three or four sentences. But

there were some groups in which all

five people responded in single words

whenever possible; the shorter the

better, they seemed to think. In such

cases the most successful Exhibit man,

bombarded by these bullets of brevity,

could get nothing but grief for himself

and zero for the audience. Fortun-

ately, they were few in number. In

fact, a survey developed that, judged

by rather severe standards of measure-

ment, three-fourths of the shows could

be classified as excellent or good and

most of the others as fair.

Over 100,000 participated in Audi-

tion, and it is estimated that nearly

6,000,000 stopped to watch it. The

witnesses say:

—

"I have been troubled by stammer-

ing, and my voice teacher suggested

that I visit your audition exhibit. I

have heard myself talk and it was the

thrill of my life."
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Man from Northern Canada: "Up
home, when anyone says he is going to

the World's Fair he is bound to be

told, 'Don't forget to go on the stage

where you hear your voice in the Tele-

phone Exhibit—it is the best thing at

the Fair.'
"

Man from England: Said he was
told about Audition by a friend who
met him at the boat that morning.

He said we have "a grand show, just

full of human kindness."

Woman: "As a cooking teacher, I

address large groups of women and I

am interested in knowing how I

sound to them. Your audition has

been the high spot of the Fair to me."

Woman from South Africa: "I am
in the States for a visit and have seen

quite a bit, but an opportunity to hear

myself speak was not anticipated. All

the wonders I have seen and the

things I have done since coming are

overshadowed by this experience."

Woman University Teacher: "This

equipment should be made available

for every teacher of speech in the

country. One audition has far more
value to a student of speech than

hours of reading before a critical

audience."

An Assistant Attorney General:

Said he came to our Exhibit especially

to hear his voice, and used the same
tone and volume he ordinarily uses in

a courtroom. After the reproduction

he said, "I always knew I could fill a

room with my voice but I found out

today how easy it is to empty one."

Voice Mirrors Have Wide Appeal

Wherever used, this exhibit has

wide popular appeal. Voice mirrors

were provided at two locations in the

building, and it is estimated that

1,100,000 talked into them and

1,500,000 listened in but did not talk.

Comments are:

—

Elderly blind man from Colorado:

"My boy said they call this the voice I

mirror, which in my case is well

named. For the first time in 25 years

I actually did see, you might say. My
voice was reflected in my ears, which
both see and hear for me."

"I like the voice mirror because

I'm a teacher and now I know how
I sound to my students."

Man from Colombia, South Amer-
ica: Said he had talked with people

in South America who visited the Fair

and had been advised to visit the Bell

System Exhibit. His friends had told

him particularly about the voice mir-

ror.

Middle Aged Woman: "It is indeed

wonderful to talk into a telephone

and have your own voice come back
to you. It's a great age to be living

in."

Elderly Woman: "I want to hear

what I sound like on this contrap-

tion"; and, after trying it, "I think

I have a real nice voice for an old

lady."

The Model Dial Demonstration

Ihis exhibit was a small assembly

of panel-type dial equipment about

five feet wide and four feet high. The
demonstration, given by one of the

Exhibit men, consisted of dialing a

call from a telephone in an originating

central office to one in a distant office.



The demonstration of dial op-

eration helped many to a clearer

conception of how the service is

provided

The apparatus was equipped with

the five essential selectors, rotary and

sequence switches, and message reg-

ister. Demonstrations went on con-

tinuously. A dozen listeners was a

small group and the exception, with

the number ranging occasionally up

to well over a hundred, the capacity

of the available space. The close at-

tention of the listeners indicated their

genuine interest in an opportunity to

see What Happens When You Dial

—

which was the designation on the wall

above the exhibit.

At the conclusion of each demon-

stration, visitors were invited to ask

questions. They were always curious

about the electrical registration of

calls, toll charges, the operation of

the busy test, those involving mechan-

ical features, and a wide range of tel-

ephone subjects. These discussions

were of the most friendly sort and

both questioners and listeners seemed

to enjoy them. It is estimated that

900,000 witnessed the demonstration.

And here is what some of them

say:

—

"I have frequently been skeptical

concerning your accuracy in billing

additional local messages, but now I

believe your system of recording and
compiling local message charges is ex-

cellent."

"We have dial service at home and
I have always wondered how it works.

I was interested in the dial demon-
stration but I still think it quite com-
plicated."

"This is the most enlightening and
enjoyable scientific display I have ever

seen. It acquaints the public in an
understandable manner with the dial

AT HAPPENS WHEN YOU DIAL

system. The average individual

should be able to appreciate the vast

improvement that the dial system

brings."

v^

"How interesting! Now for the

first time I feel that I understand what
happens when I dial!"

"The maze of equipment in a dial

office has always puzzled me. You
have given me the simplest and clear-

est explanation I have ever heard."

Man: Said he and his wife enjoyed

the dial demonstration greatly. He
added he never gave much considera-

tion before to what actually happened

when he dialed but just took it for

granted.

Man: Said he had always attributed

his high bills to the fact that he was

charged for "busy" calls. He added

he was glad that he had stopped at

the dial demonstration and learned

that his register does not operate on

"busy" calls.

The Hall of Pioneers

The exhibits in the Hall of Pioneers,

in addition to a large voice mirror,
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were chiefly displays of telephone ap-

paratus, showing the improvements

that have been made in cables, coils,

central office equipment, and tele-

phones. The oscilloscope, which made
visitors' voice waves visible when
they spoke into it, was always a

source of amazement. Men were

available to explain the exhibits to

visitors and many comments of ap-

preciation were received.

Pioneer Lounge, the gathering place

for telephone people from all parts of

the System, was well patronized, the

registrants numbering nearly 4,500.

The comments given thus far relate

to specific exhibits. Many others

were either of general nature or re-

ferred to the personnel. Here are a

few of them:

—

"This seems to be the only exhibit

at the Fair visitors can take part in."

"As a stockholder, I am proud of

your Exhibit and I'm glad that a part

of my investment is used to create a

better understanding with people."

"The shrubbery and trees about

your building are beautiful. I just

had to take a photo of it."

Two visitors from England: Said

they had been advised by friends who
had returned to England to visit the

Bell System Exhibit as a "must" item

on their trip.

Man: Asked what school of diction

had been attended by the Exhibit

staff. Said he had never heard better

diction in any group than he had from

the men and women in this Exhibit.

Man: "So all these girls are tele-

phone operators? And to think how
sassy I have been to them over the

telephone."

Ihe exhibits contained many com-

plex circuits and much intricate appa-

ratus, and it is to the credit of the

plant maintenance group that they

were so effectively conditioned that

there were no serious failures and the

few interruptions were of minor char-

acter.

It should be said that the operating

force—the supervisory staff, instruc-

tors, men, girls, pages, guards, porters,

all of them—at all times were con-

scious of the fact that courtesy and

friendliness on their part would be

accepted by the public as recognized

qualities of the great organization

they represented. And they so main-

tained this standard that not only were

there many comments of appreciation

for their treatment of visitors but also

regarding the attitude and relationship

of the personnel toward each other.

lo repeat part of a question raised

earlier in the text: How did the visi-

tors and the Bell System benefit by the

Exhibit? Well, the visitors, by the

crowds in which they came, by the

enthusiasm with which they partici-

pated, and by their comments, some
of which have been quoted, have

spoken for themselves.

And how did the System benefit?

In many ways. In a building of in-

viting dignity, people found exhibits

which were interesting, entertaining,

and in many cases personally helpful.

Most of the things they saw and did

were indicative of the part research

plays in providing present-day tele-

phone service, and all of them were
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"PEOPLE ARE LISTENING IN"

Receivers bring the demonstration long distance calls to listeners on the ground floor,

while visitors on the balcony watch the progress of the calls across the great map and
even those on the escalator try not to miss anything

expressive of the wide scope of the

System's undertakings. Visitors took

away with them an impression of the

courteous treatment which is repre-

sentative of the attitude of telephone

people everywhere toward the public.

Not least valuable to the System

was the knowledge of the speed, ex-

tent, clarity, and convenience of our

long distance service gained at first

hand by the 30,000 who made dem-

onstration calls—and the equal num-

ber who received them—and by the

1,500,000 listeners who partook vi-

cariously of the same experience. The
opportunity to give such large num-
bers of people, from all sections of

the country, direct and personal ac-

quaintance with those features of the

service occurs only at world's fairs,

and is, indeed, one of the principal

advantages of System participation in

these expositions.

Eight million people came to the

Bell System Exhibit. However long

they stayed, however many of the

exhibits they saw or heard or took

part in, they left, we may confidently

believe, not only with an increased

knowledge of the System's services

but with a better appreciation of its

methods and its aims as they were

typified by the building, the indi-

vidual exhibits, and the personnel.



II. AT THE GOLDEN GATE EXPOSITION

By LAURENCE N. ROBERTS

ON February 18, 1939, the Bell

System Exhibit at the Golden

Gate International Exposi-

tion was launched with high hopes.

On October 29, 1939, when the curtain

was rung down at the close of the

Exposition, those hopes had been

proved to be well justified.

Throughout the year it became in-

creasingly evident that the Exhibit

had a wide popular appeal. Indeed,

it is easy now, looking back, to see

that in the conception of the several

demonstrations the probable reaction

of the public was accurately gauged.

We feel that great credit is due to

John Mills, of the Bell Telephone

Laboratories, and those associated

with him in designing the Exhibit, for

their clear preconception of this situ-

ation.

The following letter from a visitor,

which expresses this thought, is, we

believe, typical of the feeling of a ma-

jority of persons who visited our ex-

hibit:

"Since the day the Fair opened, I

have visited the Island twelve times,

and on each occasion I make it a point

to spend some time at your excep-

tional exhibit. The American Tele-

phone and Telegraph Company is to

be congratulated on presenting the

smartest exhibit at Treasure Island.

Whoever presented the idea deserves a

world of credit, for from the public

relations standpoint, it couldn't be bet-

ter. I have no favor to ask; I just

feel like remarking on an excellent job

well done."

From the outset, the public rated

the Bell System Exhibit one of the

most attractive and interesting at the

Exposition. Very rarely did people

enter into a discussion of what to see

on Treasure Island without putting

the telephone exhibit on their "must

see" list. When people were over-

heard discussing what they had seen

at the Exposition, they invariably

spoke of our Exhibit as an outstanding

attraction. Also, when one stood at

the exit of the Exhibit listening to the

comments of people as they were leav-

ing, one continually overheard such

comments as, "Isn't this a grand ex-

hibit!," and "This is certainly an in-

teresting exhibit."

The attendance figures graphically

illustrate the popularity of the Ex-

hibit. Of the 10,496,000 persons who
paid admission to the Exposition, ap-

proximately 5,334,000, or 50.8 per

cent, visited the Bell Telephone Sys-

tem Exhibit. The average length of

time visitors remained was about 30

minutes.

The popularity of our Exhibit was

not, we believe, traceable to any par-

ticular demonstration. Each showed

its value in attracting people. This

is borne out by the following analysis

of results obtained by the various

demonstrations.

The Lon^ Distance Demonstrations

1 HE demonstration of long distance

telephone calls undoubtedly caused

more repeat visits than any of our
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EXTERIOR OF THE BELL SYSTEM EXHIBIT

It was housed in its own structure within the Palace of Electricity

other demonstrations. Many people

who were frequent visitors to the Ex-

position made it a point to apply for

a demonstration call on every trip to

the island. Some persons spent an

entire day in our Exhibit.

During the period of the Exposi-

tion, nearly 546,000 visitors made ap-

plication for demonstration long dis-

tance calls. Of these, more than 37,-

000 were given the opportunity to

place calls. Approximately 82 per

cent were completed. Of those not

completed, "don't answer" accounted

for 75 per cent.

Calls were handled to places in ev-

ery state of the Union and the Dis-

trict of Columbia. In cases where

calls were to points served by non-

Bell telephone companies, connec-

tions were completed by the com-

panies operating in those areas, under

arrangements endorsed by the United

States Independent Telephone Asso-

ciation.

The length of time people listened

in on demonstration calls varied from

a few moments to several hours. A
majority of the receivers were in use

all day. As a matter of fact, the oc-

casional inability of people to find

available one of the 125 receivers

added to the popular interest in the

demonstration and caused many re-

turn visits.

However, participation was not

requisite to enjoyment. Many vis-

itors who did not apply for a long

distance call or listen in expressed

themselves as being pleased with this

demonstration. Because of the at-

tractive appearance of the map, with

its brilliant chain of lights indicating

the path of the call, the illuminated

sign which indicated the city and state

to which the call was going, and the

"thermometers" showing the length

of time for each step of the call,

crowds of people stood watching the
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map for considerable periods of time

with evident interest.

Many comments were received from

the public, both orally and by letter,

expressing their appreciation for this

demonstration. The following ex-

cerpts are typical of comments re-

ceived:

—

"I have talked by telephone from

many states of our nation, but never

have had the thrill or enjoyment that

the free call gave myself and my wife,

who talked to her mother in St. Louis,

who was celebrating her 80th birth-

day."

"From an advertising standpoint I

do not suppose I was the best prospect

chance might have selected to win

one of your free calls; but if the oc-

casion ever arises I am sure that I

will use the long distance telephone

without hesitation, now that I have

experienced the speed and satisfaction

which arise from a person-to-person

cross country conversation."

"I think your exhibit has brought

more happiness to people, by allowing

them to call old friends and relatives,

than any exhibit on the island or any-

thing your company could do."

A visitor was talking to a friend in

the east. The person who was being

called said, "Now that the Fair is over

ALWAYS POPULAR

The long distance demonstration was never without applicants for calls nor crowds

to watch and listen



The voice mirrors provided enler-

iainment for many, and instruc-

tion too

I will miss hearing from you," to

which the visitor replied, "But you
will still hear from me. I am going

to skip a few shows and call you once

a month."

"I wish to express my appreciation

for an Exposition free call to my son

at Princeton, New Jersey, which I won
at your exhibit yesterday. Many of

us are prone to overlook the courtesy

extended by your company in the

placing of a transcontinental call with-

out charge, taking the fact for granted,

and dismissing the matter from our

minds after its completion."

"My only purpose in writing this

letter is to let the proper parties know
that there is at least one person who
realizes the expense attached to this

free service, the clarity of the conver-

sation, and the courtesy of the attend-

ants at the booth, and I take this

means of making my appreciation

known,"

Visitors asked many questions about

the cost of the calls placed. In each

case we presented the questioner with

a booklet showing rates from Treasure

Island to one or more points in every

state. Almost invariably people were

surprised at the low cost of telephon-

I ing. They usually thought the charge

j

would be two or three times the rate

; shown in the booklet. Comments
! made to our people at the Exhibit

I

indicated that many commercial calls

have resulted and that many people

j

are beginning to use long distance who
I
had not used it before.

The Voice Mirror Was Popular

I

Xhe voice mirror was a very popu-

I

lar demonstration, despite the fact

that it has been shown at telephone

open houses and at the other recent

exhibits of the Bell System. During
the busy periods of the day people

stood two and three deep waiting for

the opportunity to participate. Ap-
proximately 900,000 people listened to

the reproduction of their voices, and

many more than this number partici-

pated by listening on the receivers to

this interesting test. In some cases

people returned for repeated demon-
strations in an endeavor to correct

speech difficulties.

A gentleman complained to the

voice mirror receptionist that he had

difficulty being heard over the tele-

phone. He said that he had been

embarrassed many times by having

telephone operators address him as

"yes, Ma'am." Observation of his

use of the voice mirror telephone dis-

closed that he spoke very softly and

not directly into the telephone. When
these faults were called to his atten-

tion, the results were greatly im-

proved, much to his delight.

A humorous incident occurred which

concerns a foreign gentleman and his

family. He said into the voice mir-

ror, "I live at (—) 25th Avenue."

When it was repeated back to him,

he became very indignant, exclaim-

ing, "I didn't say 55th Avenue. I



Opportunity to test the acuteness

of their hearing was welcomed by
thousands

said 25th Avenue, 2-5 Avenue." His

family tried to explain to him that he

did not enunciate clearly, but had
difficulty convincing him that the

voice he had heard coming back was
his own.

Many Tested Their Hearing

Ihe hearing tests showed a steady

increase in popularity from the open-

ing of the Exposition. By April 20,

some 70,000 visitors had participated

in the hearing test demonstrations, or

an average of about 1,100 per day.

By the end of the Fair about 383,000

people, or an average of 1,500 per

day, had taken the tests. Initially,

visitors displayed no preference for a

particular test. The demand for the

tone test, however, increased from

month to month. After August 1st

we completed more tone than word
tests.

From the start of the Exhibit until

about October 1, we photographed all

results of the hearing tests by run-

ning the cards, which had been filled

out by visitors, through a recordak

machine. The films were then sent to

the Bell Telephone Laboratories for

study. Visitors cooperated whole-

heartedly in offering their cards for

recording, and many were complimen-

tary to the Bell System for this valu-

able social service.

Many people expressed apprecia-

tion for giving them the opportunity

of personally determining the quality

of their hearing. We received a num-
ber of requests for information con-

cerning hearing aids.

One comment received from a visi-

tor is indicative of the value placed

on this test by participants. The re-

sults showed that the hearing of his

left ear was considerably below that

of his right ear. He stated that, while

in the past he had complained about

the quality of telephone service, he

now knew the difficulty lay in his own
hearing and as a result he planned to

use his right ear for hearing over the

telephone and not complain about the

service any more.

A woman reported to us that on

taking the hearing test she found that

one of her ears seemed somewhat de-

fective. She immediately went to her

physician and had a thorough ex-

amination. He found in the appar-

ently defective ear a badly packed

wax condition, which, when removed,

restored her hearing to normal.

Another comment: "I know my
hearing is all right, but I'm an ear

specialist in San Francisco and you'd

be surprised at the number of people

who come to me for advice after tak-

ing the test, so I want to find out all

about your test."

The Marvelous ''Machine That
Talks

•'

Ihe Voder, like the hearing test

demonstration, increased in popularity

through word of mouth advertising by

visitors. People stood in open-
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mouthed wonder listening to the dem-
onstration, and a majority stayed

through more than one program.

They were enthusiastic in their re-

sponse during the period when visitors

were invited to suggest words for the

Voder to say. They viewed the "ma-

chine that talks" as a scientific marvel

and an exceptionally entertaining pro-

gram.

We feel that the Voder not only

impressed visitors with the value of

research work being done in electrical

communication by the Bell System,

but also played an important part in

building good will through the friendly

entertaining program. By the end of

the fair approximately 2,000,000 peo-

ple had listened to this demonstration.

On September 13, the National

Broadcasting Company made a fif-

teen-minute broadcast on a Coast-

wide hookup of the Voder program
from the Exhibit over Station KGO,
San Francisco. In addition to the

regular Voder program, the announcer

described the machine and inter-

viewed a Voder operator, the chief

technical man, and the manager of

the Exhibit. On September 14, the

General Electric short-wave station

KGEI re-broadcast the program by
electrical transcription to the Ha-
waiian Islands, the Orient, and

Alaska. A few weeks later a visitor

who had just arrived from China

stated that she had listened to the

broadcast in Shanghai and that the

THE VODER SPEAKS -

-and visitors crowd about to wonder at this scientific marvel which creates words at

the touch of a girUs finger-tips
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A STUDY IN EXPRESSION

The contrast in facial expressions in the '^candid camera" pictures above and on the

opposite page tells better than words of visitors' reactions to the Voder

Bell System Exhibit was her first ob-

jective on arriving at Treasure Island.

When a group of sailors from the

British cruiser ''Orion" entered the

Voder room, the Voder greeted them

with "Hello, Orion." The sailors were

greatly pleased and one fellow prac-

tically exploded with laughter. At the

height of his merriment, he slapped his

leg and said "Not 'arf bad, not 'arf."

They had seen a news reel of the

Voder in Bermuda, and as soon as

they set foot on Treasure Island they

made a bee line to our Exhibit to see

"the machine that mykes speech."

Staff Members Realized They Rep-

resented the Entire Bell System

In preparing for the operation of

the Exhibit, we realized that while the

set-up of the demonstrations insured

popularity, good will would be fur-

thered by creating a truly friendly at-

mosphere. This goal was reached

through the whole-hearted efforts of

the men and women who formed the

personnel of the Exhibit. Helpful,

interested, and friendly, these tele-

phone employees were actuated by
real loyalty. They sincerely wanted

the public to leave our Exhibit with

an enhanced appreciation of the spirit

of service in the Bell System. We
also realized that we were not build-

ing good will for the Pacific Tele-

phone and Telegraph Company alone

but that we were operating this Ex-

hibit in the interest of the entire Bell

System, and that the attitude and con-

duct of our personnel would affect the

opinion of the public in regard to all

Bell System people.

All members of the Exhibit per-

sonnel, with the exception of the page

boys, were selected from the operat-

ing forces of the telephone company

because they were already imbued

with a basic loyalty to the Bell System



i9U0 The Golden Gate Exposition 79

and were actuated by the spirit of

Bell System service. For the same

reason, the pages were either the sons

or close relatives of Bell System em-

ployees. The young women on the

Exhibit staff were chosen not only be-

cause of their pleasing appearance but

because of indications through their

work and through activities outside

their jobs that they were interested in

people and the activities of their com-

munity.

Ihe development and training of

the personnel was based on a program

of reviewing with each person the

background of the telephone business,

and the policy, relationship, aims, and

ideals of the Bell System, in order to

build a sound foundation upon which

to base a feeling of personal responsi-

bility in representing the Bell System

to the public. In all our contacts

with them we stressed the fact that

the public's good will could be earned

only as they entered into a real part-

nership relation for the success of the

Exhibit. All readily recognized that

they were, in a real sense, giving up
their private lives to work in the spot-

light of public attention as represen-

tatives of all Bell System people.

The response of the personnel to

this method of treatment greatly ex-

ceeded our expectations. This is in-

dicated by the following letter which

was recently received by the manager

from one of the young ladies of the

Exhibit:

"During your farewell talk the

other evening you thanked each of us

for our individual work at the Exhibit.

"To be one of those chosen to rep-

resent such a great corporation as the

Bell System is an honor itself, so I am
writing these few lines in sincere ap-

preciation and to thank you for such

an opportunity. It will long be re-

membered.
"The Exhibit being the success it

was could result only from close co-

operation between employer and em-
ployees.

"I am sure that all of the recep-

tionists feel, as I do, that it was a
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great pleasure working for you and
with you."

In order to develop and maintain

this spirit, consideration was given to

every detail of our operations in the

light of employee reaction. Meetings

were held to discuss the improvement

of performance, and many sugges-

tions were received which materially

improved the operation of the Ex-

hibit.

Trips ''Behind the Scenes
"

W HENEVER visitors wished to see the

mechanical equipment, a technical

man was called who escorted visitors

behind the scenes and explained the

operation of the equipment. During

the 254 days of the Fair the mechani-

cal equipment was shown to more

than 4,000 people. Each group aver-

aged about 2.2 persons and the aver-

age time required for the explanation

was 22 minutes. These technical ex-

cursions elicited many favorable com-

ments from the visitors.

To lessen formality and aid in

creating a friendly atmosphere, regu-

lar uniforms were not provided. In-

stead, tailored dresses for women and

business suits for men, uniform in

character, were furnished. The women
were fitted with a French blue serge

dress and bolero with navy blue col-

lar and cuffs. The men's suits were

conservative double-breasted cadet

gray worsted. Pages wore single-

breasted suits of brown serge.

The dresses worn by our young

ladies attracted much favorable com-

ment, such as:

"Your uniforms are the most attrac-

tive at the Fair. The whole force

makes a marvelous appearance."

"I certainly like your dresses. Will

you please tell me where you had them
made so that I may get the pattern?"

Particular attention was given to

the reception and entertainment of

members of our own and other Bell

System companies. The Exhibit per-

sonnel realized and attempted to con-

vey to these visiting telephone people

that we were not only happy to see

them but also we felt that this was
their Exhibit; in other words, that we
were conducting the demonstrations

in their interests. We not only ex-

plained the Exhibit to them and urged

them to participate, but, whenever

they showed a desire, we took them

back of the scenes and explained the

mechanical equipment and set-up.

Ihe comments which we received

from visitors orally and by letter con-

vince us that we accomplished, in a

large measure, through the Exhibit

the results we sought. A few of the

oral comments follow:

—

The president of a large trust com-
pany of New York stated that the

thing which impressed him about our

Exhibit was the friendly, helpful at-

mosphere that was felt as one entered

the Exhibit.

One lady approached a receptionist

and said, "I have not been here for

some time but it is nice to see all you
girls still with a smile."

A man in the hotel business told us

he could not understand how it was
our girls were so promptly on the job

all the time, constantly smiling, and
willing to give prompt, pleasant, cour-

teous and accurate answers to all ques-

tions, until he noticed that we moved
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SOME OF THE SEVENTY

Smiling and alert, this group is typical of the entire Exhibit staff

Ithem from position to position so they

did not get stale on any one position.

Following are excerpts from some

letters of commendation which we
have received:

—

"May I also add that the very na-

'ture of your Exhibit, with the aid of

your pleasing staff of employees,

creates an air of friendliness and a

spirit of good will not equaled else-

: where on the Island."

"To me this would seem to epito-

Imize the spirit of The Pacific Tele-

;

phone and Telegraph Company

—

'that of personal service, personal in-

terest, personal responsibility."

I
"Words are paltry to express my

gratitude to you for this great favor.

Your own pleasure in the knowledge
;of one more service for humanity

I

must be the greatest satisfaction you
'can know."
I

"May I express my complete and
sincere gratitude for your excellent

service, courtesy and graciousness."

"This kindness and joy is being

spread like the crumbs of bread which

were cast upon the water and will

return in the future."

"I have never written a fan letter.

Many times I have been tempted to

when I encountered something par-

ticularly outstanding, but this time I

cannot ignore the urge to write. I

have never in all my experience, and

I have gone much and far, enjoyed

such courtesy as I have from each and

every one connected with your Ex-

hibit at Treasure Island. It makes
the heart thrill to find everyone so

eager to be helpful."

"I was so very much impressed at

the pleasant, efficient service and cour-

tesy I received from the time my num-
ber was called until the call was com-
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pleted. I realized the thousands of

calls that had been made before mine,

yet each person that was necessarily

contacted to complete the call seemed
as happy and interested as I—and
certainly explained why the Bell Tele-

phone Company is the huge company
and success it is."

"It is indeed difficult to understand

how any group of workers can labor

with and endure the foibles of a con-

glomerate public for hours at a time

and still retain such a pleasant atti-

tude. The treatment I have per-

sonally received at your Exhibit will

always be remembered as the high

light of the Fair,"

"I believe that I was in a proper

position to judge your employees last

Sunday, and every one of them, from
the manager to the messenger boys,

were outstanding for their politeness

and their desire to be helpful."

"The young ladies are very charm-
ing and kind and the managers go out

of their way to be courteous. We in-

tend to visit your exhibit again soon

and until then many, many felicita-

tions for the finest exhibit at the

Golden Gate Exposition."

Ihe closing night reminded one of

graduation day at school. Nine
months had been spent by the per-

sonnel in close association, cooperat

ing to build through the Exhibit

greater appreciation on the part o

the public for the "Spirit of Service

which actuates the Bell System. Afte

the last visitor had left, the personnel

assembled in the Voder room for good

byes. Our job was done and we were

about to separate, to continue thi

same spirit on our regular assign-

ments.

Amidst tears and laughter, N. R,

Powley, President of The Pacific Tele

phone and Telegraph Company, which

operated the Exhibit, expressed ap

preciation to the personnel for their

splendid achievement. Telegrams of

commendation from Walter S. Gif-

ford. President of the American Tele-

phone and Telegraph Company; A.

W. Page, Vice President of the Amer-
ican Telephone and Telegraph Com-
pany; and John Mills, Director of

Publication of the Bell Telephone

Laboratories, were read.

There is no better way to summarize

the accomplishments of the Exhibit

than to quote the message from Mr.
Gifford:

"I want to express to you and your
associates my congratulations and
thanks for the splendid way with

which you have handled the Bell Sys-

tem Exhibit. Its outstanding success

has been a great satisfaction to us

all."

THE QUARTERLY IN NEW DRESS

i HE changes which are evident in the

format and typography of this issue of

the Bell Telephone Quarterly have
been made in the interests of easier read-

ing and more pleasing appearance. Its

editorial policy, of serving the Bell Sys-

tem as "a medium of suggestion and a

record of progress," remains unchanged.



CONTRIBUTORS TO THIS ISSUE

Ihe degrees of B.A., A.M., and B.S.

were conferred on John Mills by, re-

spectively, the University of Chicago in

1901, the University of Nebraska in

1903, and Massachusetts Institute of

Technology in 1909. The intervening

years he occupied in study, and in teach-

ing at those and other institutions of

learning. In 1911 he joined the Engi-

neering Department of the A. T. and T.

Company. In 1915 he transferred to the

Research Group in the Engineering De-

partment of the Western Electric Com-
pany. From 1921 to 1925 he served as

assistant personnel director and person-

nel director for the Engineering Depart-

ment. With the incorporation of the

Bell Telephone Laboratories in 1925, he

was made Director of Publication, which

office he now holds. In addition to nu-

merous textbooks on scientific subjects,

he is the author of "A Fugue in Cycles

and Bels" and "Signals and Speech in

Electrical Communication."

After attending Washington Univer-

sity, St. Louis, Mo., Horace H, Nance
joined the St. Louis staff of the Long
Lines Department of the A. T. and T.

Company in 1910 as equipment attend-

ant. In 1916 he went to Denver as dis-

trict plant chief, and two years later was

transferred to Washington, D. C. After

absence in military service, he rejoined

the Long Lines Department as a techni-

cal employee in New York. In 1919 he

was appointed division superintendent of

equipment construction at Chicago. A
year later he was made division plant

engineer in Atlanta, and in 1922 was

transferred to Philadelphia in the same

capacity. He was made Engineer of

Transmission in New York in 1924, and

in 1928 was appointed to his present

post of Plant Extension Engineer,

ment of the A. T. and T. Company. Two
years later he resigned, but after war
service and private occupation he re-

joined the Long Lines Department in

1919. Until 1925 he held various plant

engineering assignments in New York.

He was then division transmission engi-

neer, division outside plant engineer, di-

vision supervisor of cable construction,

and division construction superintendent,

in New York. Transferred to Philadel-

phia, he was division plant engineer and
division plant superintendent there from

1928 to 1936. In the latter year he re-

turned to New York as General Plant

Supervisor, his present position.

It was in 1904 that Frank B. Jewett
left the teaching staff of Massachusetts

Institute of Technology to join the Engi-

neering Department of the A. T. and T.

Company. He had been graduated from

Throop Polytechnic Institute (now Cali-

fornia Institute of Technology) with the

B.A. degree in 1898, and had received his

Ph.D. degree from the University of Chi-

cago in 1902. From 1908 to 1912 he

was transmission and protection engineer

of the A. T. & T. Co. In the latter

year he was transferred to the Western

Electric Co. as Assistant Chief Engineer,

and became Chief Engineer of the com-

pany in 1916 and Vice President in 1922.

In 1925 he was elected Vice President of

the A. T, & T. Co., and in the same year

was made President of Bell Telephone

Laboratories Inc.—which offices he now
holds. He was awarded the Distin-

guished Service Medal for his work dur-

ing the World War; has received a num-
ber of honorary degrees, medals, and

awards; and is active in numerous edu-

cational and scientific organizations. Last

April he was elected President of the

National Academy of Sciences.

Stevens Institute of Technology grad- Graduated from Bowdoin College with

uated Robert M. Oram with the degree the B.A. degree in 1910, Thomas W.
of B.S. in M.E. in 1913. The following Williams was employed in the traffic

year he joined the Long Lines Depart- department of the New England Tele-
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phone and Telegraph Company the same

year. Six years later he transferred to

the Traffic Department of the Long Lines

Department of the A. T. and T. Com-
pany. From 1920 to 1929 he was with

the Traffic Department of the New York
Telephone Company, and in the latter

year transferred to the Commercial De-

partment, In 1938 he was appointed Di-

rector of the Bell System Exhibit at the

New York World's Fair.

Entering the Pacific Telephone and

Telegraph Company in 1908, Laurence
N. Roberts was engaged in Plant De-
partment work until 1915. Attendance

at the University of Nevada, and mili-

tary service, then occupied him for four

years. He rejoined the Pacific Company
in 1919, and until 1936 was employed in

the Plant and Commercial Departments.

In the latter year he was made Educa-

tional Supervisor, and in 1938 was ap-

pointed Manager of the Bell System Ex-

hibit at the Golden Gate International

Exposition.

FOR THE RECORD

C. G. STOLL SUCCEEDS E. S. BLOOM AS WESTERN
ELECTRIC HEAD

JiiDGAR S. Bloom retired as President

of the Western Electric Company on De-

cember 31. Elected as his successor was

Clarence G. Stoll, who since 1928 has

been Vice President in charge of Opera-

tions.

Mr. Bloom's retirement brings to a

close a distinguished telephone career.

Upon receiving a post-graduate degree in

mechanical engineering from the Univer-

sity of Pennsylvania in 1896, he started

as a traffic inspector with the Metropoli-

tan Telephone and Telegraph Company,
predecessor of the New York Telephone

Company. Within ten years he was Plant

Superintendent of the New York and New
Jersey Telephone Company. Three years

later he moved to the Pacific Telephone

and Telegraph Company in a similar ca-

pacity, and in 1910 was placed in charge

of plant operations for the A. T. and T.

Company. Two years later he was made
Operating Vice President of a group of

Bell companies in the Southwest. Ap-

pointed receiver for the Central Union

Telephone Company at Chicago in 1914,

he brought about a successful reorganiza-

tion and later became President of the

Ohio and Indiana Bell Telephone Com-
panies and Vice President of the Illinois

Bell Telephone Company. In 1922 Mr.
Bloom came to New York as Vice Presi-

dent of the A. T. & T. Co. In 1926 he

was elected President of the Western

Electric Company.
Mr. Stoll graduated from Penn State

in 1903 and entered Western Electric's

student training course in Chicago. By
1908 he had become Engineer of Methods
and later head of the manufacturing

branch in New York. Summoned abroad

in 1912, he acted as shop superintendent

in the company's Antwerp factory until

the World War forced the shop to close.

Returning to the United States, he rose

through various supervisory posts in man-

ufacturing and technical operations at the

Hawthorne Works in Chicago and in 1923

was placed in charge of the Works. He
came to New York three years later and

was elected Vice President in charge of

Manufacturing and a director of the com-

pany. Since 1928 he has been Vice Presi-

dent in charge of Operations.
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SERVICE IN THE MIRROR

Within the gilt frame and against a black back-drop, faulty and pleasing actions,

attitudes, and expressions of employees are "mirrored'' to an audience here con-

sisting of members of the Commercial, Plant, and Traffic Departments. The
characters represented on stage in this picture are an installer and a housewife:

the narrator, at the left, lays the scene for each incident. Employees throughout

the country have taken part in similar ''service skits,'' the objectives of which are

described in the article beginning on the opposite page.

\



TOWARD A MORE PLEASING SERVICE

The Human Touch in Dealing ivith Customers, the Exercize of
Judgment and Initiative in Unusual Situations, Help to Express

the System's Attitude to the Public

By HAROLD M. PRESCOTT

THE ideal of a friendly, personal

telephone service, as pleasing

as it is efficient, has been a

fundamental concept of Bell System

operations for years.

As far back as 1922, President

Thayer emphasized it by stating, "A
really satisfactory service, besides be-

ing technically good, must include

that intangible quality which we call

the spirit of service pervading the

whole personnel through all contacts

with the public we serve."

President Gifford has similarly

stressed and amplified the idea in fre-

quent public statements, as well as

in addresses to groups of Bell System
executives and department heads. In

his report to stockholders on Bell

System operations for 1939 is the fol-

lowing reiteration of the concept: "In
aiming to give the best possible tele-

phone service, continued emphasis
has been placed on the importance of

such intangible but very real elements

as courtesy, the spirit of helpfulness,

the consideration of the needs of the

individual subscriber and the use of

initiative where regular practices are

not adequate because of special cir-

cumstances,"

Thus, the ideal has long been rec-

ognized; but the difficulty has been
to define it practically to the great

body of employees through whose at-

titudes and actions it must, in the

final analysis, find expression. Only
in the last few years has the ideal be-

gun to mature fully, and it is the pur-

pose of this article to outline the

problem, and the methods by which
this impressive change is being

brought about.

It is difficult to define satisfactorily

just what is meant when we speak of

personalizing the service. One Bell

Company has effectively consolidated

the thoughts of many and expressed it

thus:

"Courteous, businesslike, interested

and natural treatment of customers

in every contact with them."

"Willingness to grant reasonable re-

quests even though they are not

provided for in the rules and prac-

tices."

"Using routines and specifications as

a guide to the handling of routine

matters—not substituting them for

judgment and common sense when
unusual situations arise."
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TYPICAL AUDIENCE
More than 125,000 telephone people, from all departments, attended "service skW

performances during i939

"Breaking away from too close ad-

herence to set practices and phrases

when need develops."

''Being natural and pleasant in all

dealings with people."

"Being patient, sympathetic, willing

to listen, eager to understand and

to help."

"Handling each contact with the cus-

tomer in such a friendly manner

that he will like the employee and

the Company."

System Objectives and Program

OUCH a service, individually pleas-

ing, cannot be brought about by

written instructions and routines. It

cannot be obtained by formula. It

implies freedom to give expression to

the natural tendency of all Bell Sys-

tem employees to be friendly and

pleasant. It also implies certain lim-

itations on the impulsive and indis-

criminate use of judgment in all situ-

ations which might arise. Obviously,

however, it cannot be limited by nu-

merous restrictions without destroy-

ing the employee initiative and spon-

taneous action which are so necessary

to its accomplishment. It can only

be obtained by first developing in

each employee a thorough under-

standing of the aims and objectives of

the business.

Since each employee has the sin-

cere desire to give such a service, his

or her own judgment—in the light of

that understanding—will then estab-

lish its own restrictions, suggest the

occasions and opportunities, tell when

to act, and how far to go. Some em-

ployees will visualize and understand

the objectives more quickly than oth-

ers. Not all will detect the same pos-

sibilities. But each will discover the

means of expressing his or her own
personality in the rendering of a more

friendly and personal service.

All of the Bell System Companies

have been and are now conducting

I
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Spotlight on Pleasing Service

A friendly, interested attitude is demon-

strated by {top to bottom) a repair service

clerk, a supervisor and operator, an in-

staller, and a business office representative

well planned programs for attaining

the desired results. And throughout

this effort one fact has been apparent

—that leadership by executive man-

agement in this approach is of pri-

mary importance. Pleasing service

will not just happen, any more than

will high-grade technical results be

attained, unless employees have a

1 clear understanding of the objectives

and how to reach them.

The acquainting of employees in

all departments with a fundamental

knowledge of Company aims and pol-

icies constitutes one of the more im-

portant activities. The better an em-

ployee understands his Company, the

better he or she will be able to repre-

sent it to the public. The subjects

covered in this educational program

include Company organization, fi-

nances, working conditions, methods,

practices, problems, service, operat-

ing results, and other significant mat-

ters.

The first step in such a program,

logically, is the development of a

proper understanding among the su-

pervisory forces, who can then aid

in reaching all employee levels with

full and accurate information. Poli-

cies and objectives are discussed,

questions asked and answered, and

the reasons behind methods and prac-

tices are explained. This activity is

then broadened to include employee

information courses; employee infor-



Uncertain Abrupt Routine

INDIFFERENT SERVICE

Irritated Custome

Before and After Taking" might be the title for the story told by the facial expressions in

the pictures above and on the opposite page

mation bulletins; group discussions

with employees, either scheduled or

informal; group meetings, pamphlets,

and bulletins especially prepared for

new employees; and casual, everyday,

on-the-job encounters.

It is apparent that employees can-

not be permitted to exercise judgment

and freedom in dealing with custom-

ers until they have obtained a clear

understanding of what constitutes

good personalized service. Simply

having the desire to render a pleasing

and personal service is not enough.

Activities directed specifically toward

developing the right viewpoint in-

clude :

Increased emphasis in training pro-

grams on the principles of pleasing

tone, voice, and manner.

Having groups of supervisory em-

ployees listen in simultaneously on

operators' work, after which all

members of the group discuss what

has been heard, and reach a com-

mon understanding in regard to

their individual appraisals of the

service, tone, and manner.

Encouraging all levels of management
to use every opportunity to observe

the service, tone and manner, fol-

lowed by a discussion with the

force of what was observed.

Preparation and study of case exam-

ples of the handling of actual con-

tacts between employees and cus-

tomers. The tone and manner used

by the employee in the handling of

the case is compared with what

might have been a more pleasing

treatment of the situation.

Use of test Cases in which a situation

is presented, and the employees de-

scribe the best procedures, in their

judgment, for dealing with the con-

dition.

Employment of all contacts between

supervisory force and employees in

the day-to-day work for creating

the proper viewpoint in regard to

personalized service.

Analyses of service criticisms and

customer attitude surveys.

An activity aptly described as

"Hear yourselves as others hear you"

has been introduced in several Com-
panies with beneficial results.
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Confident Courteous Sparkling

PLEASING SERVICE
Pleased Customer

In the Traffic Department applica-

tion of this plan, each operating em-

ployee is permitted to listen in on

other operators and appraise the serv-

ice from the viewpoint of the cus-

tomer. The observing is usually done

in groups, and frequently with a su-

pervisory employee also participating.

Particular situations are pointed out

and discussed as they occur. Further

discussion is held after the listening

period is concluded, so as to bring

out how any undesirable occurrences

could have been avoided and the serv-

ice improved from the standpoint of

the customer.

Suggestions are invited, and the

employees are encouraged to adopt in

their own work the principles devel-

oped during the listening and discus-

sion. In subsequent discussions the

employees are encouraged to relate

how they have been able to apply to

their own work what they learned by
their listening-in experience. Criti-

cisms of established practices are wel-

comed and, whenever practicable,

modifications or changes are made
and the employee concerned informed

of this.

Attention to the principles govern-

ing the determination of practices,

rather than to the precise rules given

in the practices, brings about such

evidences of a desire to render a

pleasing and personal service as the

following:

All telephone dealings with customers

are carried on in a friendly and

natural manner, as if conversing

face to face.

Suggested phrases are merely exam-

ples of a good way to express a

thought concisely, and not rigid

expressions to be memorized and

repeated precisely. The attitude is

direct and informal rather than im-

personal and formally precise. For

example, "I'm sorry" is more nat-

ural than "I am sorry" and "Do
you know the number?" is more

personal than "What is the num-
ber, please."

The words used are those which read-

ily occur as the natural expression

of thoughts in the interchange of

ideas with the customer. The
choice of words and manner are

adapted to the individual customer

and to the condition arising. For

example, different words and man-
ner of speaking are used in dealing

with children than with adults. The



92 Bell Telephone Quarterly APRIL

"I help

provide your

telephone

service

^ly job of splicing cable is importai

necessary to your iclephor

crvice. In ihc telephone business, there ai

nan> different |obs but all of us have th

ervicc wiU be last, dependable lo« m ct^

Your Telephone Cab)e Sphc

Telling Our Customers

Some of the Associated Bell Companies have

used the theme of Pleasing Service as part of

their regular newspaper advertising programs

wording of a statement is altered

when repeating something that was
not understood the first time it was
spoken.

The use of routine or inappropriate

phrases which do not quite apply is

avoided: for example, the thought-

less use of "Thank you" to ac-

knowledge a request such as ''Will

you see if the line is still busy?''

The natural tone and pitch character-

istics of the voice are retained.

Unnatural voice habits are avoided,

such as mechanical voice tone, ex-

treme rising inflection, exaggerat-

edly sweet tone, precise diction, and
other voice mannerisms which may

be distracting or displeasing to the

customer.

Customers' wishes are conformed
with whenever possible, so far as

is consistent with the intent of

the Company's objectives and the

rights of any other customers who
may be involved. Not infrequently

it is found possible to give greater

assistance than the customer ex-

pects.

The operator is attentive to the cus-

tomer at all times and gives un-

divided attention to his call; un-

avoidable and long waits are ex-

plained; all remarks or orders are

acknowledged; customers are ad-

dressed by name personally if the

name is known; a friendly and

pleasant response is made to all

friendly greetings. Regret is ex-

pressed when something happens,

You have a personal representative

in the telephone office

f
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but mechanical and insincere ex-

pressions of regret are avoided.

Excessive use of "I'm sorry," and
the too frequent use of such ex-

pressions as "please" and "thank

you," give the impression of

studied formahty rather than of

friendly personal communication.

Undue haste or impatience is avoided,

such as by talking in a hurried

manner, breaking in to interrupt or

to request a repetition before the

customer has had time to finish

what he has started to say, or try-

ing to hurry him along when he

hesitates or speaks slowly.

Employees are alert to recognize im-

mediately and give individual at-

tention to unusual situations, such

as a call on which it appears that

difficulty has been experienced, or

where the customer's manner indi-

cates that the call is urgent. Con-
stant vigilance is kept for signs that

indicate that the customer may be

having difficulty, even though the

trouble was not reported.

Reminding Ourselves

Examples of Pleasing Service are frequently

noted in Associated Company employee pub-
lications—where these pictures of installer

{above) and P.B.X. repairman {below)

appeared

Dramatizing a Personalized Service

1 HE use of service skits, which

dramatize the contrast between a

technically good service and an

equally good but personalized service,

is one of the most effective means of

demonstrating to the personnel some
of the more important phases of

friendly service. Interest is stimu-

lated by encouraging as many em-

ployees as possible to participate.

While the service skit idea is not a

recent one, it received new impetus

at a meeting of the System vice presi-

dents and general managers in 1937,

where Plant and Sales skits were pre-

sented, and from a series of skits

which was shown to the general traffic

managers of the System in 1938.
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ARROTS
TKLK...

BUT THEY DONT
IMPRESS!

THE HUMAN VOICE
SHOULD BE IMFRfSSIVCl

IF YOU ARE |>A .

COURTEOUS

THE'VOrCE -WITH THE SMILE' IS CONTAGIOUS!

Reminders

Posters are widely used.

In almost all cases they

represent the talent of

employees—as do those

above. The initials "C
4 P" at the right have

added meaning for mem-
bers of the Chesapeake

and Potomac Telephone

Company

C&P
MEANS

COMPLETES PLEASING

Being ready and alerf and in

a friendly attitude of mind

when the contact opens with L
ail attention on the customer. ^^

E.sH>:% ",%..
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The leader in the Traffic skits in-

troduced them with the following

comment: ''We will try to show you

a variety of typical transactions with

customers, based on actual experi-

ences of local, toll or information op-

erators. Each case will first appear

in a way which shows the operator

usually following her instructions, yet

producing a neutral or negative im-

pression on the customer and some-

times even failing to render desired,

available service. Then, the same op-

erator will handle the case again but

in a way which leaves with the cus-

tomer an impression of alertness and

interest in his needs, and yields him a

more satisfying service in every re-

spect."

r OLLOwiNG this conference demon-

stration, the same cast presented the

skits before officials and employees of

I many companies, and soon this "See

yourself as others see you" idea was
1 taken over and developed in all of the

I operating departments by the Asso-

I ciated Companies. It aroused tre-

mendous interest among Commercial,

Plant and Traffic employees. During

1939 more than 300 employee groups

were formed to carry on this type of

; activity. More than 2000 employees

participated in these "shows" and

more than 125,000 people saw them.

Not included in these figures are skits

put on for the information of officials

and employees of other telephone

companies whose lines connect with

those of Bell System companies.

In cities where dramatization of

the skits by local employee casts is

impractical, other methods of pre-

senting them are used, thus extending

the advantages of this important ac-

tivity to even the smallest offices.

Such methods include the recording

of the skits on phonograph records;

the reading and impromptu drama-
tization of the dialogue by two or

more employees; the discussion of

skit dialogue between unit supervi-

sors, chief operators, and individual

employees, with emphasis on the dif-

ference in the impressions of the serv-

ice the customer would receive under

the two types of handling.

Service skits illustrate the opportu-

nities for personalizing the service

which are to be found in everyday

telephone transactions. Typical skits

include a demonstration of friendly

interested tone of voice; telephone

habits and mannerisms; choice of

words; repetitions and interruptions;

impersonal, uninterested attitude;

recognition of unusual circumstances

and of opportunities to be helpful.

They provide perhaps the best way of

bringing vitality, understanding, and

enthusiasm to the front in connection

with continuing efforts for service bet-

terment.

1 HE marked improvement in the

technical phases of telephone service

during the past ten years has left less

room for improvements in this field

than there has been in the past. While

. further technical advances will con-

tinue to be made, the greatest imme-

diate opportunity for service better-

ment lies in the broad field of making

the service more pleasing and more

personal for the customer.

Vice President W. H. Harrison, of

the A. T. and T. Company, has ex-

pressed the objective in these words:

"More attentiveness, more courtesy,
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more helpfulness—those personal

touches which make the subscriber

feel he is dealing with an individual

and with an organization whose de-

sire first and last is to serve his every

request. It is not a challenge of lead-

ership in technical proficiency; it is

a challenge of stimulation, of inspira-

tion to departmental leadership to cre-

ate and sustain the will to do in this

activity throughout every level of su-

pervision."

When the men and women in the

organization are satisfied that they

are fully using these principles in

their contacts with the public, then

the Bell System as an organization

will be giving a truly pleasing service.



THE SIXTEENTH DECENNIAL CENSUS

Some Observations, in Advance, on the Six Different Enumerations

Which Comprise the Whole Undertaking and on the Usefulness

of the Resultant Statistical Data to the Telephone Business

By ROBERT L. TOMBLEN

THIS is a census year. Some
12,000 enumerators started on

January 2 to gather informa-

tion with respect to the three million

commercial firms, 170,000 manufac-

turing establishments, and approxi-

mately 12,000 mines and quarries in

the country. This phase of the gen-

eral census will take about five months

to complete. During the month of

April about 120,000 field workers will

conduct an enumeration of a popula-

tion estimated to have reached 131

million, a housing census to record

the characteristics of about 33 million

dwellings, and an agricultural census

covering about seven million farms.

Thus the sixteenth decennial census

is actually six censuses combined into

one major undertaking. This repre-

sents a gradual development of census

procedure since the first enumeration

of population 150 years ago.

The Constitution of the United

States provides for an enumeration of

the population every ten years for the

purpose of apportioning Congres-

sional representation and direct taxes.

The only classification called for in

the original authorization was a dis-

tinction between free persons and

slaves. However, the number of

heads of families was actually re-

ported in 1790, so that even the first

census exceeded the constitutional re-

quirements slightly. Since then the

population schedule has expanded far

beyond its original scope.

In the preparation of the various

census schedules, several thousand

questions were suggested for inclu-

sion by interested organizations and
individuals. The final questionnaires

evolved from a long series of confer-

ences with experts in each field of in-

quiry and include the most significant

and practical items, representing a

very small fraction of the total pro-

posals. Several new questions, de-

signed to cover changed conditions

since 1930, survived the elimination

process. On the other hand, some of

the questions included in the census

schedules for past decades will be

dropped this year as being no longer

significant.

The complete census is expected to

provide the factual background for a

comprehensive statistical inventory of

the nation's population, its living con-

ditions, resources, and business activi-

ties. Much of this information should
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have considerable value to business

men, market analysts, statisticians,

and the like.

The telephone industry has always

made rather extensive use of census

statistics in connection with market

forecasts and measurements of sales

results, and it is awaiting with in-

terest the results of the 1940 census.

But many persons, both inside and

outside the telephone business, have

little knowledge regarding the real na-

ture and scope of the tremendous task

of census taking, and few are in-

formed concerning the factual data to

be collected this year. Perhaps some
of those who will have been ques-

tioned by the enumerator before this

appears in print may feel that they

have acquired more than an academic

knowledge of the census as a result

of their experience.

Difficulties W hich are Inherent in

Census Enumerations

W HiLE the Census Bureau has

grown rapidly, the country feels that

it has always given full value for the

money spent on its activities. It has

operated efficiently, and has acquired

a reputation for accuracy even be-

yond its own claims. When censuses

have fallen short of a high standard,

it has been because the Bureau was
handicapped by factors beyond its

control.

In several important respects—date

of the census, scope of the question-

naires, and selection of supervisors

and enumerators—the Census Bureau

has perhaps made concessions at

times to meet the desires of particular

groups. Nevertheless, until the pres-

ent time the Bureau has had a rather

free hand in designing schedules; but

serious question now is being raised

in some quarters as to its constitu-

tional right to ask for certain infor-

mation.

There are other inevitable difficul-

ties in census taking for which the

Census Bureau cannot be held re-

sponsible. Instructions to enumera-

tors and definitions of terms are sub-

ject to different interpretations; the

phrasing of some questions may
prove to be ambiguous or misunder-

stood; most interviews are with

housewives, many of whom cannot

give the requisite information; and

last—but by no means least—is the

difficulty introduced by certain que-

ries which have been criticized as in-

vading the privacy of the home and

infringing on personal rights.

1 HERE is considerable opposition,

for one reason or another, to ques-

tions relative to personal income,

value of property, mortgage financing,

and whether a woman has been mar-

ried more than once. In cases where

this resentful attitude is pronounced,

it is possible that individuals may
either deliberately misrepresent the

facts in their responses or refuse

to answer such questions. Any con-

siderable amount of this type of re-

action, if it should develop, would

tend to cast doubt on the reliability

and consequent usefulness of many
tabulations. A census is no better

than the information received, and its

value depends upon the ability and

willingness of the individual citizen to

give full and accurate replies to all

questions. No exact conclusions can

be drawn from data of questionable

validity.

1
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A practical example of the difficul-

ties encountered in attempting to col-

lect field data arose in connection with

the Real Property Inventories taken

in many cities six or seven years

ago. The replies received from house-

holders indicated such a lack of infor-

mation regarding property values and

such a degree of misstatement with

respect to these values that careful

analysis showed the results in some

cases to be questionable as a measure

of true values.

This sixteenth decennial census is

too complex and extensive to permit

a complete description in a short re-

view, but the principal phases of gen-

eral interest will be briefly outlined.

The Census of Population

r OR the population census the 529

census districts have been subdivided

into 147,000 enumeration districts,

each containing some 1,500 persons

or less. Usually there will be one

enumerator for each district, except

in certain regions where one will cover

several districts. Incidentally, it is

stated on each census form that enu-

merators are sworn to secrecy and

that the data they collect can be used

only for compiling statistical reports,

and not for purposes of taxation, reg-

ulation, or investigation.

A reproduction of the population

schedule appears opposite page 100.

Perhaps the most fundamental in-

novation in it is the inclusion of a

supplementary set of questions which

will be asked of five per cent of the

population. This sample is arbitrar-

ily composed of the persons who
appear on the fourteenth and twenty-

ninth lines of each sheet of the sched-

ule. Since, among other reasons, the

majority of the extra queries apply to

adults—principally wage earners and

housewives—it seems doubtful if this

random sampling will be representa-

tive of the population as a whole, and

the results should be interpreted in

the light of this situation.

In addition to the ordinary ques-

tions about age, sex, race, marital

status, place of birth, relationship to

head of household, size of family, and

citizenship of the foreign-born, im-

portant new statistical information

will also be accumulated on educa-

tion, migration, employment status,

and personal income. Some doubt

has been expressed as to whether the

data reported for the last item will

provide an accurate picture of the

situation with respect to income.

L)ne of the most interesting of the

new questions is that regarding the

highest grade in school completed by

each individual. Perhaps, as some

people believe, the replies to this

question will indicate the reasons for

some of the pronounced differences in

buying habits in different communi-

ties. Certainly it will have more sig-

nificance than the former and now
discarded question about literacy.

Twenty years ago, six per cent of the

population ten years of age and over

could not read and write English, but

it is believed that this ratio has now
fallen to about two per cent, and will

disappear rapidly as the older immi-

grants pass out of the population

through death.

In this connection, it is of interest

that the year of immigration of the

foreign-born, quite important in the

past, is now dropped. Immigration
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in recent years has been negligible

(indeed, between 1930 and 1940

there was a net outward migration)

and consequently the foreign-born

population is declining rapidly in

numbers, the death rates of this class

being high because of the advanced

age of many of them. Conversely,

the native-white population is becom-

ing a much larger percentage of the

total market than formerly, a condi-

tion which has always been regarded

as favorable to telephone growth.

Another innovation on the popula-

tion schedule is the special effort

which is called for to insure that all

infants will be reported. The pur-

pose is to overcome the alleged tend-

ency toward under-enumeration of

very young children. The enumera-

tor must inquire in each household if

any babies were born to any member
during the four months ending March
31, 1940. A special Infant Card must

be filled out for each such child still

living with the household, in addition

to the entry made on the population

schedule.

The Infant Card will have advan-

tages beyond the improvement of the

enumeration. Included in the infor-

mation secured will be the place of

birth. A check against the birth and

infant death certificates will furnish

an index of the completeness of birth

registration, as well as of any possible

under-enumeration of children under

four months of age. In this connec-

tion it might be noted that the census

population figures will provide a new
base for computing current birth and

death rates and will also facilitate the

revision of yearly rates from 1930 to

date.

Aside from the one exception just

mentioned, the very useful enumera-

tion by ages will remain unchanged.

The results will be interesting to

study because the changing age com-

position of the population is an im-

portant factor in market considera-

tions. As a result of the lower birth

rates of the past decade, the adults

now form a larger proportion of the

total population than in 1930. This

in turn has resulted in a relatively

faster growth in the number of fami-

lies than in population during this

ten-year period, a development favor-

able to the telephone industry since

the family represents the basic unit of

residential telephone use.

A new approach has been made to

the collection of data on employment

and unemployment. For the first

time, information will be obtained on

the economic activity of every person

14 or more years of age for a definite

period (the week of March 24-30).

The census schedule distinguishes be-

tween workers in private occupations

or permanent Government occupa-

tions and those in public emergency

or temporary work, such as relief

projects. Persons seeking work will

be divided between those with pre-

vious work experience and new work-

ers. Persons not in the labor force

will be classified as engaged in home
housework, in school, unable to work,

or "other."

The number of hours worked will

be reported for persons at work dur-

ing the last week in March, and the

duration of unemployment will be

stated for those seeking work and for

emergency workers. For persons em-

ployed during the specified week, or

those with a job or a business, ques-

X
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tions about occupation, industry, and

class of worker will relate to the job

on which they are currently engaged

at the date of the census and not, as

formerly, to their usual occupation.

Consequently, the results of this cen-

sus will not be strictly comparable

with past census statistics on occupa-

tions. It may be possible, however,

to determine in a general way which

occupations and industries have suf-

fered most from unemployment.

For those seeking work, the last

occupation, industry, and class of

worker will be reported. Other re-

lated items include the number of

weeks worked during 1939, the in-

come received in that year from

wages or salaries, and the receipt of

additional income of 50 or more dol-

lars from other sources.

There has been considerable move-

ment of population within the United

States during the past decade. Be-

cause so little is definitely known re-

garding the volume, geographical dis-

tribution, and characteristics of this

internal migration, a new question on

the place of residence on April 1,

1935, will be asked for each person

five or more years of age. The re-

sults will indicate the population

shifts between urban and rural terri-

tory as well as between states and
broad regions; they will also reveal

what kind of people took part in this

migratory movement, due largely to

the interplay of economic pressure

and employment opportunities.

The Housing Census

1 HE enumerators who ask the pop-
ulation questions will at the same time

take the new national census of hous-

ing. This marks the first government

attempt to obtain a complete, detailed

picture of the living conditions of the

population. The approach to this ob-

jective represents an expansion of the

fact-finding surveys conducted in con-

nection with the Real Property In-

ventories previously mentioned. A
sample questionnaire of the occupied-

dwelling- schedule is reproduced fac-

ing this page.

The principal features of the hous-

ing census relate to the physical char-

acteristics of the structure in which
the home is located, and to the char-

acteristics of the dwelling unit where

the family or household resides as dis-

tinguished from the main building.

The much publicized personal ques-

tions on the value of owned property

or monthly rental paid, the mortgage

status, and the cost of financing are

also included.

Uetailed questions seek informa-

tion about the age of the structure,

the need of major repairs, the number
of rooms, the extent of overcrowding

and doubling up of families, and the

essential household facilities such as

plumbing, refrigeration, radio, light-

ing, heating and cooking, and princi-

pal fuels used. Information regard-

ing^ homes with telephones will not be

included in this census, though that

item will be obtained for farm homes

through the medium of the agricul-

tural census. Provision is also made
for recording the number of vacant

dwelling units and limited informa-

tion about their characteristics.

This is one part of the decennial

census which has been arousing a

great deal of controversy. Individ-

uals and organizations have gone on



102 Bell Telephone Quarterly APRIL

Uiulerline or pr

XU.—FARM MACHINERY AND FACILITIES, APRIL 1, 1940

44. Number of automobiles on this farm.

45. Number of motortrucks on this farm..

46. Number of tractors on this farm

Number of units Year of latest model

47. Is there an electric distribution line within j mile
of the farm dwelling? _

(Yes or No)
48. If the dwelling is lighted by electricity, check (V) source of current:

Power line Home plant

49. Is there a telephone on this farm?
(Yes or No)

50. Check (V) each kind of road on which this farm is located:

Hard -surfaced
Gravel, shell,

shale, etc. Improved dirt
U nimproved

dirt

SECTION XII OF THE FARM AND RANCH SCHEDULE
This schedule, slightly enlarged in the reproduction above, is of interest to telephone people
because of the inclusion of Question 45

—

the only appearance of this item on any of the

census schedules

record as regarding it an invasion of

individual privacy, and it is known
that in the past some of the Real

Property Inventories met some oppo-

sition for similar reasons. It has

been pointed out that if the inclusion

of the housing schedule arouses re-

sentment, this attitude would be un-

favorable to obtaining the best results

in other sections of the census.

The Agricultural Census

In addition to the questions on pop-

ulation and housing, farmers will an-

swer separate agricultural question-

naires. The farm census will seek

information regarding acreage, crops

and livestock, labor and mechanized

equipment, the extent of tenancy com-

pared to farm ownership, and such

financial items as farm values, expen-

ditures, debts and taxes. In addition,

there are certain questions relating to

farm facilities in which the telephone

industry is particularly interested,

because the extent to which farms are

supplied with these modern conven-

iences serves as one measure of the

market for its services. Due to this

interest, the section of the farm

schedule which contains the questions

regarding these features is repro-

duced in the accompanying illustra-

tion.
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All crop production and similar

data relate to the calendar year of

1939. Data on drainage and irriga-

tion projects connected with farming

I operations will be included in the ag-

ricultural census.

Other Enumerations

I 1 HE so-called business census will

I cover the channels and agencies

I

through which commodities are dis-

tributed and the essential services

rendered. This partly corresponds to

the Census of Distribution of 1930
.' and to the special business census of

I 1935. Difficulties of classification of

j

business concerns made those cen-

! suses of doubtful value in connection

I

with many studies, and too much
must not be expected of the present

,

census. However, the only way to

I

find out how to take a satisfactory

census of business is by experiment,

and there is justification for making

I

the attempt to learn the pertinent

I
facts on this subject.

1
The scope of this census covers re-

I
tail and wholesale trade, service busi-

;

nesses and laundries, theatres and
j
other places of amusement, hotels and

j

tourist camps, the construction indus-
I try, and sales finance companies.

,
This is the first time there has been

;
a separate schedule for finance com-

i panies. Eleven separate schedules

will be used for different types of

i business concerns, breaking down
' into considerable detail the several

;

branches of the distribution system.

' i HE Biennial Census of Manufac-

I
tures, covering manufacturing activ-

!
ity in the United States for the calen-

jdar year 1939, will be taken in con-

;
junction with the 1940 decennial cen-

sus. For the purpose of the census,

"manufacturing" covers establish-

ments engaged in the processing of

goods or in the assembly of parts

into a finished product, whose annual

production in 1939 was valued at

$5,000 or over. The more important

features of this census will include

the number of plants and value of

products, the number of employees

and the wages and salaries paid, the

cost of materials and the value added

by manufacture, and a classification

of plants by industry groups. Infor-

mation also will be recorded on ex-

penditures for recent plant expansion

and for new equipment, and for the

first time since 1930 a check will be

made on power facilities.

1 HE decennial census of mines and

quarries will be taken in cooperation

with the Bureau of Mines as part of

the 1940 Census. This inquiry will

include all mining activities for the

calendar year 1939. Of special in-

terest in this field, as well as in the

larger realm of manufacturing, will

be the light it may throw on the in-

creased productivity of labor.

Releasing the Results

1 HE Census Bureau expects to cer-

tify the population returns to the

President within eight months after

the start of the census, for the pur-

pose of reapportioning Congressional

representation. It will probably be

two years before the population mate-

rial will be fully available in the final

bound volumes, and this will be true

of the other censuses. However, upon

completion of the census field work,

preliminary population figures will be
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released locally by supervisors for all

places having 2,500 or more inhab-

itants, and in some cases they may
give out the results for communities

having less than 2,500 population.

It should be emphasized that no

family figures or such detailed popu-

lation data as nativity, age, sex, etc.,

will be available in any preliminary

releases. No definite date for the

early release of provisional data from

the non-population sections of the

census can be predicted, although

they are almost certain to be delayed

beyond the publication of population

figures.

1 HE data in the decennial census

of principal interest and usefulness to

the telephone industry will be those

items which will be most helpful in

analyzing and evaluating the market
for its services: first, the size of the

market measured in terms of families,

farms, and firms (the last item classi-

fied according to business function)

;

then the distribution of the market by
geographical location and by types of

poHtical divisions, cities (large and
small), suburban places, agricultural

areas, and non-farm rural territory.

The data on the redistribution of pop-

ulation through migration will be im-

portant.

Finally, as to the characteristics of

the market, a wealth of material will

become available. The relative pro-

portions of native white, foreign born,

and colored, the age composition, and

the average size of private families

are fundamental factors. The amount

of education, the employment status,

and income levels will establish an

economic grading of the market. Fur-

thermore, housing data such as value

of property, characteristics of dwell-

ing units, and the equipment and fa-

cilities of the homes will greatly assist

the statistician and the engineer in

their market studies.

Experience has indicated that cen-

sus data are of much value in the

telephone business. It is clear, how-

ever, that the extent of their useful-

ness will depend in a large measure

upon careful analysis and intelligent

interpretation combined with good

judgment, as well as recognition of

any limitations inherent in the re-

turns.



MORE TELEPHONE BUILDINGS

IN CONNECTION with a group of photographs of Bell System

buildings gathered together some years ago, President

Walter S. Gifford of the American Telephone and Telegraph

Company wrote:

"These buildings are typical of the structures, large and

small, which are being erected to care for the service require-

ments of the Nation's rapidly growing telephone system. In

their design and construction, these buildings reflect the policies

of the Bell System. They are planned to provide at reasonable

cost for present service needs and for the continuing growth

of telephone use. Modern in conception, they also reflect in

their substantial character and careful planning something of

the System's stability and its regard for the comfort and con-

venience of its customers and its employees. These buildings

contribute toward the achievement of the ideals of the com-

munities in which they are located and exemplify the progres-

sive spirit which has made possible modern telephone commu-

nication as it is today and as it will be in the years to come."

The group illustrated on the following pages, representa-

tive of the varied sizes and types of the many buildings con-

structed in recent years, is indicative of the Bell System's ad-

herence to those objectives.

A similar group of System buildings was shown, under the same title, in the

Bell Telephone Quarterly for October, 1936.
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NEW HAVEN, CONN., ADMINISTRATION

R. W. FooTE AND Douglas Orr, Architects
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BROOKLYN, N. Y., ADMINISTRATION

VoORiiEES. Gmelin & Walker, Architects
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ST. PAUL, MINN., DOWNTOWN

C. H. Johnston, Architect
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OTTAWA, ONT., CANADA
E. I. Barott and F. J. Macnab, Architects

CLEVELAND, OHIO, LAKEWOOD
Edward G. Conrad, Architect



Ill

SPRINGFIELD, ILL.

HoLABiRD & Root, Architects

DENVER, COL., NORTH

R. C. Bryant, Architect
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CHARLESTON, S. C.

Hentz, Adler & Shutze; J. Warren Armistead, Associate; Architects

EAU CLAIRE, WIS.

Herbst & KuENZLi, Architects
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CORPUS CHRISTI, TEX.

I. R. Timlin, Architect

PHILADELPHIA, PA., MAYFAIR

Z.^NTZiNGER & BoRiE, Architects



GLENDALE, CAL.

John Parkinson & Dunai.d B. Parkinson, Architects

KANSAS CITY, KAN., DREXEL-FAIRFAX

I. R. Timlin, Architect
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CHICAGO, ILL., OAKLAND

HoLABiRD & Root, Architects

SANTA FE, N. M.

R. C. Bryant, Architect
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MORGANTOWN, W. VA.

Meaxor & Handloser, Architects

DETROIT, MICH., VERMONT
Smith, Hixchman & Grylls, Architects
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OLYMPIA, WASH.

Bebb & Gould, Architects

CINCINNATI, OHIO, VALLEY

Harry Hake & Harry Hake, Jr., Architects
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MILLBURN, N. J.

NORWOOD, MASS.

P. A. Hopkins axd Densmore, LeClear & Robbins, Architects
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ARLINGTON COUNTY, VA., CHESTNUT

Merrill C. Lee, Architect

MARSHALLTOWN, lA.

John Normile, Architect



ANNAPOLIS, MD.

Taylor & Fisiikr, Architects

BUFFALO, N. Y., HUMBOLDT-TYLER

VooRHEES, Gmelin & Walker, Architects
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HOLLY OAK, DEL.

MIAMI BEACH, FLA., NORTH
Hentz, Adler & Siiutze; J. Warren Armiste.ad, Associate; Architects
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NETCONG, N. J.

SOUTHOLD, N. Y.
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EAST BERNE, N. Y.

F. A. Ward, Architect

PERRYSVILLE, PA.

Press C. Dowler, Architect

FAIRFIELD, CONN.

Douglas Orr, Architect
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I

«

I

FRANKFORT, KV.. LONG LINES REPEATER STATION

IIakky Haki; & Hakky IIaki:, Jk., Arrli/lrrls

INDIANAPOLIS, IND., BROADWAY
VoNNiccuT & BoiiN, Architects

WESTBORO, MASS.

Dkn'SMOuk, LkCi.ear & Rohiuns, Arrliilrrls
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SHREVEPORT, LA., NO. 7

Hentz, Adler & Shutze; J. W.arren Armiste.ad, Associate; Architects

MANAHAWKIN, N. J., LONG LINES RADIO-TELEPHONE
RECEIVING STATION

VOORIIEES, GmELIX & W.ALKER, AlcllitCCtS

ROCHESTER, MICH.

Smith, Hinciim.an & Grylls, Architects
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STE. ANNE DE BELLEVILLE, P. Q., CANADA

F. J. Macnar, ArchUrcl

TOLEDO, OHIO, WALBRIDGE

Mills, Riiines, Bellman & NoRniiori-, Arrliilccts

CINCINNATI, OHIO, in-'AAU

IIakuv IIaki: & Hakrv Hakk, Jr., Architects
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m

NORFOLK, VA., HARBOR AND COASTAL
RADIO-TELEPHONE STATION

Merrill C. Lee, Architect

TROUT LAKE, WIS.

TOLEDO, OHIO, LONG LINES TYPE K CARRIER EQUIPMENT STATION
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THE TELEPHONE AS A SOCIAL FORCE*

As an Instrument of National Solidarity, and as a Means for

Expediting Business and Personal Affiairs, the Service Makes

Significant Contributions to the Country ^s Progress

By ROBERTSON T. BARRETT

DURiNG the pioneering days,

when new areas were being

opened in the West, various

forms of one-way communication

served the needs of the nation fairly

well. It took days or weeks to send

a letter and receive a reply; it often

took hours, and always minutes, to

send a telegram and get an answer

back. Up to the end of the first cen-

tury of our national history, or there-

abouts, nobody particularly cared.

But with the faster tempo of industry

and commerce, the time was soon to

come when a nation geared to high

speed would no longer be satisfied to

make its business and social contacts

by means of one-way communication,

no matter how rapid it was. The
needs of the nation demanded some
form of communication that could

overcome distance and time, but that

would be, nevertheless, as intimate

and personal, as direct and reciprocal,

as a face-to-face conversation. That
form of communication only the tele-

* Parts of an address delivered on April 1,

under the title "The Historical and Social Sig-

nificance of the Telephone," in the series of

Out-of-Hour Lectures, 1939-40, given by the

New York Telephone Company at its Head-
quarters in New York City.

phone, by transmitting the voice it-

self, could provide.

Not that the nation as a whole was
as yet, in 1876, at all aware that the

telephone could or would meet this

need. It was desperately hard, at

first, for Bell and his financial back-

ers to persuade the "practical" busi-

ness men of their day that the tele-

phone was anything more than an
amusing toy. As an instrumentality

of human service, as a force that

could have any possible historical or

social significance, they saw no future

for it. But that future was assured,

for the need for the telephone existed,

though perhaps only potentially. And
as the need grew with changing con-

ditions, and as it was met by the cre-

ation of a telephone service that was

best suited to those conditions, the

mark which the telephone was mak-
ing upon American life became more

and more indelibly impressed upon

the nation as a whole—which is the

measure of the telephone's historical

significance.

It is almost a platitude to say that

in a democracy, as in no other form

of government, an enlightened public

opinion is one of the chief foundation
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stones of wisdom and fairness in the

making of laws and of intelligence

and integrity in their administration.

Now, hardly less important than

facilities for the publication and dis-

tribution of the printed word, as in-

strumentalities for the formulation of

public opinion, are those which have

to do with the transmission of intelli-

gence over distances. Common un-

derstanding and enlightened public

opinion are almost exactly propor-

tional to the number and efficiency of

facilities for a free exchange of ideas

between individual and individual,

state and state, section and section.

A Free Press and Enlightened

Public Opinion

JJuE to many noteworthy advances

in journalism since 1876, the press

has come to play an increasingly im-

portant role as a moulder of public

opinion during that period. Not the

least of these advances is the use of

the telephone in newspaper work.

We need have learned very little

about how a modern newspaper is put

together to know that in the process

of getting the news, and getting the

opinions of leading men on vital is-

sues, the telephone is a factor of out-

standing importance.

Without telephone service, modern

journalism would be impossible. Trace

any piece of news on the front page

of your daily paper, tomorrow morn-

ing, to its source, and I venture to as-

sert that, somewhere along the line

between the event which is recorded

and publication of the story in the

paper, you will find a reporter at a

telephone, talking his story to a "re-

write man" at the office of a news-

paper or a press association. And the

chances are that you will find this

combination of speaker and listener

repeated many times in connection

with a single news story, as facts are

checked back, new angles explored,

new developments discovered. Thus,

in large measure by telephone, is

America's news collected.

And by facilities which telephone

research has made possible, this news

is distributed to hundreds or thou-

sands of newspapers from one end of

the country to the other. By tele-

type, by the transmission of photo-

graphs or facsimiles over wires pro-

vided by the Bell System and, to some

smaller papers, by the telephone it-

self, this news is sped throughout the

nation—and as it appears in print, it

becomes the stuff out of which public

opinion is created.

Within the past decade and a half

or so, two other potent instrumentali-

ties for the formation of public opin-

ion have appeared on the American

scene—both of them direct results of

telephone research. The sound mov-

ing picture, as we now know it, was

developed and first demonstrated by

Bell System engineers. Even more

directly, the radio telephone is, of

course, a descendant of Bell's tele-

phone of 1876. In radio network

broadcasting, moreover, the highly

engineered circuits used in linking

hundreds of stations with the source

of the broadcast material are made
possible by telephone research and

are provided over the nation-wide web
of wires which the Bell System has

thrown across the continent.

Profound, indeed, have been the

changes in this one aspect of Ameri-
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can life since Bell spoke the first sen-

tence over the telephone, on that

March day in 1876. One of the most

significant of the telephone's contri-

butions to the life of our nation, as a

nation, has been that it has helped to

bring about what may truly be called

a sense of national solidarity. We do

not, and never shall, all think exactly

: alike; but modern communication has

made it possible for us to learn what

our neighbors—even those across the

continent—are thinking in regard to

the same problems that confront us.

These communication facilities

—

and among these the telephone is

by no means the least effective or the

least important—have given a new
meaning to the principle of majority

rule; have afforded, for majorities

and minorities alike, an opportunity

of expressing their opinions to audi-

ences which have grown larger and

larger in numbers and wider and

i( wider in geographical distribution;

' have afforded new guarantees that,

; whatever may be the conflict between

: majorities and minorities, the United

;

States, in its essential principles and

;

purposes, shall still remain united.

L/ET us consider another phase of

, the influence of communications in

; general and of the telephone in par-

j: ticular as factors in the functioning of

I

our democratic form of government.

|l It is said that Daniel Webster ex-

[ pressed himself as strongly opposed

! to the annexation of Oregon to the

I'

United States because, as he con-

j

tended, a Congressman elected to rep-

resent that region in Washington

! would have to spend most of his two-

I year term in traveling to the national

capital and back again, and while

there he would have no means of

knowing the wishes of his constituents

on issues before Congress.

That was a very real difficulty in

W^ebster's day. But all modern forms

of communication have played im-

portant parts in keeping our lawmak-

ers in touch with their distant con-

stituents—as witness the floods of

letters and telegrams which pour into

Washington when the public becomes

really excited. Public opinion has

found new ways of expressing itself.

But of all these forms of communica-

tion, the telephone is the most direct

and personal, and I dare say that

many nebulous ideas on the part of

legislators, and perhaps of executives,

have been transformed into history-

making decisions in the course of long

distance telephone calls between

Washington, D. C. and points north,

east, south and west.

Antidote for Provincialism

Another aspect of the telephone's

significance as a maker of American

history is its influence as an antidote

to provincialism. When Patrick

Henry cried, "I am not a Virginian,

1 am an i\merican," he voiced a senti-

ment to which we all, I am sure, sub-

scribe—in principle. But in prac-

tice, it is perhaps more characteristic

of Americans than of any other peo-

ple in the world to cherish an inordi-

nate pride in the particular spot on

the map that they call home. In his

delightful poem, "The Village Ora-

cle," Joseph C. Lincoln graphically

portrays and personalizes this par-

ticular form of provincialism:

—
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Old Dan'l Hanks, he says this town

Is just the best on earth;

He says there ain't none, up nor down,

That's got one half her worth;

He says there ain't no other state

As good as our'n, nor near

And all the folks that's good and great

Are settled right round here.

Says I, "D'y'ever travel, Dan?"
"You bet I ain't," says he;

"I tell you what, the place I got

Is good enough for me!"

We are all, I am afraid, Dan'l

Hankses at heart, and we would be

even more provincial in our view-

points if it were not for modern com-

munication methods. As long ago as

1834, a Postmaster General of the

United States, in commenting on the

fact that some mails had been carried

on railroad trains, said: "That which

shortens the time of communication,

and facilitates the intercourse be-

tween distant places, is like bringing

them nearer together. While it af-

fords convenience to men of business,

it tends to counteract local prejudices,

by enlarging the sphere of acquaint-

ance."

That was written more than a hun-

dred years ago, forty years or more
before the telephone was invented.

It is as true now as it was then, and

far more so. For the telephone does

more than merely "shorten the time

of communication"—it actually pro-

jects human personalities. You can-

not talk to a man in Boston, or Chi-

cago, or New Orleans, or San Fran-

cisco—even though every word you

both speak has to do with matters

that are "strictly business"—without

finding out something about what

kind of man he is, or revealing what

kind of man you are. It is an educa-

tion in Americanism thus to become

acquainted with our fellow Ameri-

cans. The facilities which make pos-

sible those long distance meetings of

mind with mind are national assets of

incalculable value.

One other point, while we are on

the national aspects of the subject we
are discussing: the significance of the

telephone as related to national emer-

gencies. Disasters like the hurricane

of 1938 are so far-reaching in their

effects that, although their physical

destruction may be confined to one

state or a half a dozen states, we have

come to recognize them, quite prop-

erly, as national emergencies. When
such disasters strike, communication

becomes of more than ordinary im-

portance, and the swift, two-way serv-

ice that the telephone affords becomes

of even greater importance than other

forms of communication.

1 HERE is no need to tell telephone

people of how telephone people be-

have in such an emergency, nor to

attempt to evaluate the significance

of an efficient, dependable telephone

service to the nation, as a nation,

when such disasters occur.

And there is, unfortunately, an-

other form of national emergency

—

the emergency of American participa-

tion in war. Those of us who remem-

ber the World War years need not be

reminded, I am sure, of the signifi-

cance of a nation-wide telephone serv-

ice—of the part which the telephone,

and telephone men and women,

played in the making of the American

history that was written during those

tragic years. And I do not need to

tell you, as telephone people, that if,

as we hope may never be the case,
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America is called again to face such

an emergency, America must face it

as a united nation, and that, once

more, the telephone must play its

part in keeping it united in thought

and word and action, as well as in

name. And, if such an emergency

arises, you and I, or the telephone

men and women of that day who are

our successors, will be making Ameri-

can history, just as telephone men
and women have always done in all

emergencies.

Service of National Significance

1 HE historical significance of the

telephone—that is, its effect upon the

nation as a whole—is chiefly a matter

I of the significance of the fact that the

United States has a nation-wide tele-

phone service.

Now, it is important to remember

that nation-wide telephone service is

celebrating its twenty-fifth anniver-

j

sary this year. Just a quarter of a

[century ago, on January 25, 1915, the

i first transcontinental telephone line

was opened for service. Before that,

there had been no service that in-

cluded the whole of the United States.

It is, therefore, perhaps peculiarly ap-

propriate that we should have devoted

a portion of our discussion to the na-

I

tional or historical aspects of the sig-

nificance of the telephone, of tele-

I

phone service, and of the work which

' we, as telephone people, are doing.

I
We have found that the historical

! or national significance of the tele-

phone grows chiefly, though not ex-

clusively, out of the improvement and

extension of facilities for long dis-

tance service. Similarly, we shall

find, I think, that its social signifi-

cance is chiefly, though not exclu-

sively, a matter of the growth and im-

provement of local service. What the

telephone has done to change the lives

of men as they live in their own

homes, as they work in their own of-

fices and, to a more limited degree,

as they spend their leisure hours dur-

ing week-ends, holidays and vacations

—that is the basis of its social sig-

nificance.

Beginning nearest home—with ur-

ban and suburban conditions—^we

know that the lives you and I have

lived since we awoke this morning,

and shall live until we go to bed to-

night, are far different from those we
would have lived if Bell or someone

else had never invented the telephone.

Certainly our business life is geared

to the tempo which the telephone sets.

We make a dozen business contacts

today in the time which the business

men of the 'eighties spent in making

one. We not only project our person-

alities to distant places—we multiply

our personalities. We defy nature by

being in two places at once. If we

use a conference circuit, the number

of places we can be at the same time

may be greatly extended.

liuT in its social aspects, the busi-

ness telephone is, of course, less di-

rectly important than the residence

telephone. We spend, on the average,

only about a third of each twenty-

four hours in earning our living; the

remainder we spend in rest, recrea-

tion, or in those human contacts

which have to do with our life as so-

cial beings. During these hours, the

telephone influences us not as we

make a living, but as we live.
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The Servant of the Home

If we go back once more to the

state of telephone development as it

existed fifty years ago, we shall find

that a very large proportion of all the

telephones in service were business

telephones. The invention of Bell

had won recognition as a valuable

adjunct to the doing of the world's

work in office and factory. It had

not yet gone far toward winning like

recognition as a social instrumentali-

ty. America had not yet become a

nation of home telephones. Such

homes as had telephones were the

homes of the wealthy or the compara-

tively well-to-do.

Now, during the past fifty years,

the home telephone has come to be

considered no longer a luxury, but a

necessity. In the earlier stages of tel-

ephone development, people installed

telephones, and particularly in their

homes, only when they were reason-

ably assured that such telephones

would be frequently used. Now they

install them, even though they may be

used relatively infrequently, because

they are recognized as necessities.

They are installed not alone on the

basis of their actual use, but on the

basis of their potential usefulness;

not on the basis of the number of

calls that will actually be made over

them, but on the basis of the value of

a single call, made at a time when
swift and dependable communication

is absolutely essential.

This increase in the number of

homes which have telephones has pro-

foundly affected our social life. We
said a moment or two ago that every

act, from the time we arise until we
go to bed, is likely to be influenced

in some way by the availability of

telephone service. As a matter of

fact, even our hours of sleep are

affected—for telephone service is a

twenty-four hour service and the tele-

phone at our bedside stands guard

over us during the night hours, to

summon aid if an emergency arises.

The communication which the tele-

phone stands ready to provide has

been and is a vital factor in the pro-

tection of life and property against

the enemies of law and order. It is

a stabilizing factor in society; a pre-

server of the peace; an instrumental-

ity of safety, security, and orderly

living.

If the telephone guards us while we

sleep, it touches our lives during our

waking hours in scores of ways of

which we are, in many cases, scarcely

aware. We arise and, in due course,

find ourselves at the breakfast table.

The fruit with which we begin our re-

past was, in all probability, guarded

from frost while it was growing

through weather warnings made pos-

sible because Bell did what he did in

1876 and because of what a lot of

Bell System people have been doing

ever since. In all probability it was

sold to some wholesale fruit dealer as

a result of a long distance telephone

call. Ten chances to one it was or-

dered, by the Little Lady who sits

across the breakfast table from us, in

the course of a telephone call to the

retail store around the corner—along

with the breakfast bacon, the coffee,

the bread for the toast, the butter.

The truth of the matter is that the

telephone has profoundly affected the

distribution of the food, clothing, and

other necessities for which a part of

I
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i
our budget goes. It has helped to

^ facihtate and extend production and

distribution so that, in many cases,

! retail costs have been reduced through

I

increased volume of sales. As a re-

sult, you and I can now afford to eat

I
and wear what our fathers thought

i
to be luxuries, beyond their reach. It

I has not been the only factor, but it

I

has been a factor, in bringing about

! the standard of living of which we
I Americans are so justly proud. We
I

are what we are, economically, and
I hence socially, in no small part be-

!
cause rapid and direct communication

I

by the spoken word has helped to

;

gear the production and distribution

1 of necessities and luxuries alike to an

increasing tempo.

It is to be admitted that a high

standard of living has not solved and

cannot alone solve all of our social

problems. The fact that great num-
bers of people have roofs over their

heads and food in their stomachs does

not, unfortunately, prevent us from

having great numbers of people who
have neither of these things to any

satisfactory degree. So that any con-

jtribution which the telephone has

! made toward bringing about in Amer-
jica better economic conditions has

Ibeen, at best, of only indirect social

f
significance.

I But the telephone has had a much
more direct bearing on the relation-

I
ships between men and their fellows.

I
There is inherent in the philosophy of

Imost individuals, and in the point of

view of most families, a sort of family

provincialism that is only an abridged

edition of the provincialism to which
we have already referred as applying

to communities. It is expressed in

the words of the Deacon who, saying

grace, offered this petition:

O Lord, bless me and my wife;

My son John and his wife—
Us four

And no more.

The telephone, I submit, has social

significance because it is peculiarly

fitted to act as an antidote for that

kind of smugness, narrowness, and

self-satisfaction. Provided at a cost

so low that it is within reach of mil-

lions, telephone service cuts across

the lines of economic classification

and social caste. It is not the pecu-

liar property of the rich, the cultured,

or the politically powerful. It serves

all who need it, regardless of birth or

background, race, creed, or religion.

And because it is thus all-inclusive, it

makes its users better citizens of the

American democracy.

Transacting the Business of the

Community

XlAVE we ever stopped to think—we
telephone folks who live in suburban

communities—how much of our com-

munity business is transacted by tele-

phone? And by community business

I do not mean business in the ordi-

nary sense—the buying and selling of

bread, butter, and other necessities.

By "community business" I mean the

more important business of getting

along together, coming to know each

other better, sharing our community

responsibilities with each other. Have
we ever stopped to think how much
of that kind of vitally important busi-

ness is handled, quickly and efficiently

—and withal sympathetically and un-
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derstandingly—because you and I

and most of the other folks hke us

have telephones in our homes?
Those of you who live in suburban

communities will testify, I am sure,

to the important part which the tele-

phone plays in the activities of such

institutions as the local churches, the

hospital, the Red Cross, the commu-
nity improvement association (or its

equivalent under another name), the

parent-teachers' organization, and

other projects, enterprises, move-
ments, or groups of people that are

essentially public-spirited and com-
munity-minded in purpose and in

practice. A large proportion of the

work of such organizations is done,

not at formal meetings, but by means
of conversations over the telephone.

These contacts not only facilitate the

particular work with which the dis-

cussions are concerned, but draw
neighbor nearer to neighbor and help

to create a community consciousness.

Use oj Local Communications is

Increasing

1 HERE seems to be evidence that

these local contacts, not alone by tele-

phone, but by mail and other means
of communication, are increasing

more rapidly, in proportion, than con-

tacts which reach beyond the limits

of the communities in which men
make their homes. During the ad-

ministration of President Hoover, a

committee was appointed to study So-

cial Trends as they were then mani-

festing themselves. One of the aspects

of the subject to which investigators

were assigned was Communication,

and a section of the committee's re-

port on this subject, by Malcolm M.

Willey and Stuart A. Rice, affords

much to reward a reading, in spite of

the fact that it was predicated on con-

ditions existing a decade or more ago

Among other interesting points

brought out was a study of the fre^

quency with which the average Amer
ican utilized the various communica
tion agencies at his disposal. A tabu

lation was included which showed the

frequency rates, or "average utiliza-

tions," of each agency, as calculated

for the years 1907 and 1927.

It was shown that in 1907, the av

erage person in this country received

a local letter once in every 18 days;

in 1927, once in every 9 days. He
received a non-local letter once in six

days in 1907; once in four days in

1927. He took part in a local tele

phone call once in three days in 1907,

and once in one and one-half days in

1927. He took part in a toll tele-

phone call once in four months and

fifteen days in 1907, and once in one

month and ten days in 1927. He re

ceived a telegram once in eleven

months and two days in 1907 and

once in six months and twenty-three

days in 1927. The receipt of a cable

gram, according to these statistics,

seems to have been something like the,

appearance of Halley's comet. You
and I average Americans got one

once in fourteen years, three months

and fourteen days, as of 1907, and

once in eight years, four months and

two days in 1927.

Among the observations based

upon this study were:

I
"Local contacts are more numer-

ous than non-local contacts, be-

cause of the wide diffusion and
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habitual use of the telephone, which

instrument dominates the field."

"Relatively, local contacts have

increased more rapidly than non-

local contacts."

1 HE report states: "In general, the

tabulation indicates that except for

toll telephone calls, contacts within

narrower boundaries that may be

designated as the local area have

been increasing at a more rapid rate

than contacts that are non-local.

And the single exception may in real-

ity not be such, since it involves a

tremendous traffic in suburban tele-

phone messages which may be of local

significance."

The writers went on to suggest

what was admittedly only an hypothe-

sis: "The intensification of local con-

tacts may act to preserve and even

enhance local patterns of habit, atti-

tude and behavior, and serve as an
' inhibitor of the process of cultural

k'\'eling which is so commonly as-

sumed as an outstanding and unop-

{)(ised tendency of contemporary life."

It has been impossible to obtain

comparable figures, so as to bring this

I
tabulation up to date. It seems quite

likely that the trend then commented
' on, toward a more rapid increase of

i
local contacts than of those which

'' are non-local, has continued. But

even if it has, the hypothesis above

quoted will still remain—an hypothe-

sis.

The Telephone: A Force both Cen-

tripetal and Centrifugal

i HIS much seems certain, however,

and it is not based on hypothesis

alone: The telephone does exert a

force as a factor in our social life, and

that force is sometimes centripetal,

sometimes centrifugal. Local tele-

phone conversations with our com-
munity neighbors do make us think,

if not all alike, at any rate like mem-
bers of the same community, having

common interests. They tend to

draw us toward the center of things

in the locality in which we live. We
are, I think it is safe to say, a little

better residents of Montclair, or Pel-

ham or Roslyn or what-you-will be-

cause Bell managed to say, "Come
here, I want you!" over a wire to

Watson some sixty-four years ago.

Toll telephone calls, on the other

hand, tend to exert a force that is

centrifugal, and, generally speaking,

this force is in direct proportion to

the length of haul involved in the call.

The longer the circuit over which the

conversation takes place, the more

these telephone talks are likely to

take both speakers outside of the

rather narrow circle of their own com-

munity interests.

A study of the increased average

length of haul of Long Lines tele-

phone messages would, if time per-

mitted, prove enlightening and heart-

ening. More and more the telephone

is enabling us to extend, in miles, the

reach of our contacts with our fel-

lows. Year by year, the length of

haul of long distance telephone mes-

sages is increasing. The average air-

line length of haul on long distance

telephone calls has gradually in-

creased from about 201 miles in 1928

to about 248 miles in 1938, and, I

understand, this trend toward longer

and longer hauls is still manifesting

itself.
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Translated from the terms of sta-

tistics to those of social—and, if

you will, historical—significance, this

means that Americans are not only

talking more and more with each

other by telephone, but are talking

farther and farther. They are ex-

tending the circumference of the cir-

cle of telephone contacts with each

other. They are coming to know
each other a little better. And be-

cause of these increasing and extend-

ing contacts, they are the better citi-

zens of the country in which they

live; more useful members of society.

It would be the worst form of

smugness to pretend that we, here in

America, have achieved anything like

the degree of social or national soli-

darity that is to be desired. It would
be hardly less smug of us, as tele-

phone men and women, to bemuse
ourselves into thinking for a moment

that the telephone has been the only

factor that has helped to bring about

such solidarity as we have attained.

But we shall be doing ourselves a dis-

service, and failing to show a proper

respect for our high calling, if we do

not remind ourselves, now and then,

that what we are doing in our daily

jobs really does matter; that the

telephone really does have some so-

cial importance; that we are making
our bit of American history every

time we do the smallest part of what-

ever our job is; that, in whatever we
do, we are helping the telephone to

make its mark and set its seal upon
the record of the changes in men's

relationships that make up human
progress.

We shall do well if we make it a

point never to forget that we are en-

gaged in providing a service that is,

and that we must help to keep, so-

cially and historically significant.

I

I



STANDARDIZING BUSINESS PAPERS

Efficiency and Economies in the Purchasing of both Paper and

Printing for the Bell System Followed the Organizing of These

Important Items of Supply

By JAMES J. MURPHY

THE birth and development of

the telephone directory, and

the part played by standardi-

zation and centralized purchasing in

evolving the books which today serve

the users of Bell System telephones,

were described in a recent issue of the

Quarterly.* Standardization and

centralized supply arrangements have

been applied not only to directories

but also to other items of supply

which, while less familiar, are never-

theless important in the conduct of the

business. Business papers are notable

examples.

These are the papers used for rec-

ords, reports, correspondence, bills,

orders, instructions, specifications,

checks and the many other purposes

for which papers serve as the medium
for business transactions. While ef-

fort is constantly directed toward re-

ducing paper work to the minimum
consistent with orderly operation. Bell

System requirements for this class of

papers amount to over 5,000,000

pounds annually—equivalent to more
than five hundred million letter-size

sheets.

* "Directory Paper Purchasing," Quarterly,
April, 1939.

So vast a quantity of papers pre-

sents many problems in the selection

of those best suited to telephone com-
pany needs from the great variety

commercially available ; in the adapta-

tion of those selected to the numerous
particular purposes for which papers

of this kind are used; and in the es-

tablishment of the most advantageous

supply arrangements.

The first attempts to meet these

problems were begun in 1917. The
Western Electric Company, in per-

forming its function of establishing

centralized supply arrangements when-
ever these could be carried out to the

best interest of the service, had en-

tered into contracts to centralize the

purchasing of the bulk of printed

business papers for two of the Asso-

ciated Companies. While this pro-

cedure offered some measure of econ-

omy over the general practice of

dealing with a number of supply

sources and of handling each printed

form as an individual transaction, it

left much to be desired. The forms

required were listed under these early

contracts and individually priced ac-

cording to the judgment of each con-

tractor submitting a bid. The one
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Ground wood pulp fibres Sulphite pulp fibres

PHOTOGRAPHS FROM U. S. TESTING
CO., INC., HOBOKEN, N. J.

THREE PRINCIPAL PAPER PULP FIBRES

These photomicrographs represent a magnification of approximately 100 diameters

whose total bid was lowest received

the business, although for any particu-

lar form his price might be higher

than other bidders.

In all of these negotiations, paper

was a constant source of difficulty.

Numerous brands were specified,

many of which the printer did not

normally carry in stock, and the ques-

tion of substitution would necessarily

arise. Inasmuch as there were hun-

dreds of forms, on papers of many
different sizes, weights, and colors,

substitution only led to confusion and

to the question of whether the substi-

tutions offered by one bidder were the

equal in quality of the substitutions

offered by another. This difficulty

was magnified by the fact that little

definite data as to paper quality were

generally available.

A further complication developed in

the rapid increases in paper prices

during the war period. The printer

could not control the cost of paper to

nearly the same extent to which he

could control the cost of his printing

and binding, which were under his

own supervision. As paper prices

went up, the cost of the finished prod-

uct went up also; and in order to save

the contractor from serious losses,

price increases were granted which

might or might not have been less

than a competitor would have asked.

The contracts, accordingly, lost much
of their advantage.

It was evident that development of

a new procedure was necessary. The
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FOURDllLMEK MACHINES
Paper starls as a thin solution of pulp and water at the ''wet" end of these huge affairs, in

Ihf foreground, is screened, dried, pressed, and ironed on the way, and reaches the distant

end as a finished product

objective would be to establish a range

of standard papers of suitable quality

for all requirements. These would
then be supplied to the printer at defi-

nite prices, in order to relieve him of

the burden of the paper problem as

to both purchasing and quality. Un-
der this plan, the printers, in submit-

ting their bids for a telephone com-
pany's business paper requirements,

would be concerned only with those

elements of cost over which they ex-

ercised control.

Enter the A. T. & T. Engineers

I

1 HE American Telephone and Tele-

graph Company was asked to under-

take this work, along with its other

standardization activities.

;

At the time the A. T. and T. Com-
iPany undertook standardization, in-

j

formation for consumer judgment of

Equality in business papers was indeed

meager. Papers were generally sold

on a brand basis. Specifications ac-

curately defining strength, wearing

qualities, and other characteristics of

the types of papers used for business

purposes were little used as a basis of

purchase.

Testing by consumers was infre-

quent and, if they wished to make
tests, few instruments were to be had.

The usual complement of physical

testing equipment consisted of the

Mullen or "pop" tester, for measuring

the bursting strength of paper by
breaking a hole through a sheet, a

weighing scale, and a micrometer.

Buyers would do some "practical"

testing by tearing a sheet of paper in

several directions, by feeling and rat-

tling it, and even by chewing a small

piece. What the last disclosed has not

been passed on to us. Experience was
the principal guide, and one not in-
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frequently upset when a manufacturer

elected to change the quality of a par-

ticular brand during the course of

time or even to discontinue it.

The A. T. and T. engineers decided

to establish a range of standard papers

adequate for telephone needs, accord-

ing to basic types. They found that

an adequate range was available

among the regular commercial grades

and concluded that, despite volume

sufficient to justify manufacture of

special grades, this procedure should

be avoided. To ensure that they were

fully informed regarding all available

grades, they visited paper mills manu-
facturing qualities varying from the

poorest to the best.

Paper and Paper Making

-Taper manufacturing processes are

generally similar and, in so far as

broad principles are concerned, rela-

tively simple. Paper is basically cel-

lulose fibre, obtained principally from

wood and from cotton rags. The

wood or rags are reduced to pulp to

which a small amount of sizing mate-

rial is added, consisting of rosin, glue

or starch to serve as a binder. Pro-

portions of clay and others fillers are

added also to improve opacity and
finish. Spruce and pine are the low-

est-cost sources of cellulose and are,

accordingly, the principal raw mate-

rial.

For ground wood pulp, which is the

major component of newsprint and of

many stationers' papers, the wood is

debarked, knots are removed, and it

is then ground against a stone in the

presence of water, to shred the fibres

apart. This method of pulp manu-
facture is the least expensive, but it

is also rather drastic and the pulp is

weaker and less permanent than that

produced by chemical processing,

which is employed for the better

grades.

The chemical processes consist of

reducing the wood to chips and boiling

these for a number of hours with

either an acid or alkaline solution, de-

pending upon the characteristics de-

sired in the pulp—to free the fibres by

cooking out the resins binding them to-

gether. Chemical pulps are bleached

to obtain a better white. Bleaching

reduces fibre strength to some degree

but it also imparts greater perma-

nence by producing a purer cellulose.

When rags are used as raw material,

they are cut into small pieces, cooked

with alkali and then bleached.

After the pulp is conditioned, it is

mixed with great quantities of water

and then flows as a thin solution onto

the traveling screen of a huge paper-

making machine which dries, presses,

and irons the pulp before it is trans-

ferred to a roll as finished paper.

The " dry'' end of a

Fourdrinier machine I



The final step: winding the

fin ished product on reels

19^40

An important and interesting phase

of paper making, from the standpoint

of paper standardization, is the com-

pounding of pulps to produce papers

of various characteristics. Each pulp

has qualities that are reflected in the

strength, permanence, opacity, etc., of

the finished product.

Ground wood or mechanical pulp,

as it is also called, is low in cost, has

high opacity, limited strength, and

limited permanence; qualities which

make it suitable for newsprint and for

many business purposes when the us-

age is large and paper of low strength

and permanence is satisfactory. A
great quantity of paper composed

principally of ground wood is em-

ployed in the Bell System for tickets

to record telephone calls, the con-

sumption exceeding a million and a

quarter pounds annually.

Chemical pulps are of three classes

:

sulphite, sulphate, and soda, the latter

manufactured from deciduous woods

,:
such as poplar and birch. Papers

made from sulphite pulp comprise the

I great majority of business stationery.

It produces a paper of good appear-

ance and wearing qualities at moder-

ate cost. Sulphate pulp makes our

brown wrapping paper. It is a

stronger fibre than sulphite and is

moderate in cost, but because of the

brown color its use for business pa-

pers is largely confined to envelopes

and file folders. Soda pulp is em-

ployed only in combination with

others. It has little strength but is

opaque and finds use where papers

having bulk and opacity are required.

It is commonly found in combination

with sulphite pulp in envelope stocks.

Rag pulp produces papers of the

highest grade. They have the great-

est strength and resistance to erasure,

but are also the most costly. Rag
papers are employed for permanent

records, ledgers, and other purposes

requiring maximum durability and

appearance.

The usual combinations of pulps

are: ground wood and sulphite;

ground wood, sulphite, and soda; sul-

phite and soda; sulphite and rag.

The finished paper bears the charac-

teristic of the pulps of which it is com-

posed in ratio to the proportions used.

Establishing a Standard Range

Upon completion by the A. T. and

T. engineers of their review of the

manufacturing and technical aspects

of the standardization job, the papers

in use by the Associated Companies

were analyzed for pulp composition,

and were tested for strength and other

physical characteristics in so far as

the limited equipment available at that

time permitted. The result of all this

work was a thorough acquaintance

with both the technology of the avail-

able grades of business papers and

with the kinds of papers required by

the telephone companies.



144 Bell Telephone Quarterly APRIL

Combining the technical informa-

tion, on the one hand, with the usage

requirements, on the other, made pos-

sible the establishment of a standard

range of papers for the Bell System.

Originally thirteen grades were set up.

They ranged from a low cost paper,

composed of ground wood and sul-

phite pulps, for temporary use forms,

to 100 per cent rag papers for per-

manent record purposes. This list has

been revised and expanded during the

past 20 years, in pace with the chang-

ing requirements of the telephone

companies and with the technical de-

velopments in papers, until today

there are 23 standard grades. The
chart on page 146 lists nineteen of

the most widely used standards.

Advances in Technique

W HEN the original thirteen grades

were selected, specifications in the

form of standard samples were estab-

lished for each grade. At the time,

the standard sample was the nearest

approach that could be made to defi-

nite specifications, and while data on

composition and physical character-

istics were developed, it was most

practical to buy by sample.

Several conditions contributed to

this situation. Raw material and

manufacturing control was such that

paper made on one day was not neces-

sarily equal in all respects to paper

made on the day following, so that

considerable tolerance in quality had

to be allowed. Paper strength, par-

ticularly with respect to tearing and

folding, is subject to wide fluctuation

with changes of humidity, and a paper

that might pass specification require-

ments on a humid day in summer

might fail badly on a cold day in

winter when the relative humidity in

the laboratory was very low. Air-

conditioned laboratories were ex-

tremely few at that time, and very

expensive. Specifications are nor-

mally established on the basis of mini-

mum requirements, but to set them
sufficiently low to cover the worst con-

ditions would have resulted in an in-

adequate definition of grades. The
sample basis was accordingly decided

on.

Many instruments for the testing of

papers have since come into wide use

by the paper industry and by inde-

pendent laboratories, and testing lab-

oratories are conditioned to a definite

temperature and humidity. The in-

struments include devices for meas-

uring opacity, brightness, light reflec-

tion, tearing, folding and tensile

strengths, smoothness, stiffness, acid-

ity, and degree of permanence. A
group of these instruments is shown
on the opposite page.

Substantial advances have likewise

been made in the technology of paper

manufacture and in the design of

equipment to control better the proc-

essing operations to produce paper of

more uniform quality. These devel-

opments have recently permitted the

preparation of written specifications

for the purchase of paper, defining the

standard grades in terms of specific

test requirements covering composi-

tion, strength, opacity, finish, etc. It

is no longer necessary for the Western

Electric Company, in its purchasing

and delivery inspection work, to de-

pend entirely on samples, which may
deteriorate in storage to the extent of

failing to represent the qualities

desired.
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PAPER TESTING INSTRUMENTS

Shown here are some of the devices used in establishing and maintaining the desired

standards for Bell System business papers

When paper standardization had

been completed, the A. T. and T. en-

gineers were ready to assist the Asso-

ciated Companies in converting their

plain and printed papers to the stand-

ard grades. The possibilities of effect-

ing economies in printing as well as

in paper were developed by the tech-

nical men in the course of their

investigations regarding qualities of

paper necessary for satisfactory print-

ing. These pertained to the many
features of form design that contribute

to printing economy. Since approxi-

mately 75 per cent of all stationery

papers used by the Bell System are

converted to printed forms, the po-

tentialities for savings on this phase

of the work were substantial.

Aiding the Bell Companies

1 HE telephone companies naturally

welcomed expert assistance in the sur-

vey of their business papers. All of

the many plain papers and all of the

hundreds of printed forms required by

each company to carry on its business

in an orderly manner were systemati-

cally reviewed. The standard grades

were substituted for papers in current

use, with particular attention directed

to whether the grade employed was

most suitable in each case. If not, a

change to another grade was specified.
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I

Forms or plain papers that did not

\ cut economically from standard ream-

size sheets were changed, as far as

j

practical, to sizes that would. There
' are a number of mill standard ream

sizes for business papers, the most

common being 22 x 34 inches. Eight

letter-size sheets 8^2 x 11 inches will

cut exactly from this standard size;

.
but if the plain paper or form were

I

9% X 12^/2 inches, only four could be

!
cut from the mill size. The remainder

is waste which must be included in

i

the price of the finished product.

Odd sizes in forms often come about

because they are designed from the

inside out rather than the outside in;

that is, the designer will draw the

form and let over-all dimensions come

as they will, rather than first approxi-

: mating the size, selecting the nearest

multiple of a standard ream size, and

then designing the form within it.

From the attention to size, not only

;

more economical but also more prac-

tical and better looking forms have
' resulted.

!
1 HE use of colored papers to desig-

' nate the second, third or fourth copies

of forms and for other purposes was
minimized in the surveys because, if

used too widely, colors lose their sig-

I

nificance: pink may have a certain

;
significance with respect to one form

' but quite a different meaning in the

, case of another. Colors also add to

the cost; for example, a form made up

of four copies, each of a distinguishing

color, involves extra expense for print-

ing, since each must be run separately

and then collated into sets.

It was sometimes found that sep-

i arate copies of forms bore minor dif-

1
ferences in printing. As far as the

printer was concerned, each copy rep-

resented a different job, and the im-

portant factor of quantity in printing

economy was diminished by these

minor differences. Other items con-

tributing to extra expense of forms

were eliminated as far as practical,

such as two color printing, printing on

both sides of a sheet, numbering, per-

forating, and others.

Centralized Purchasing

As each form was reviewed, speci-

fications were established to cover the

usage, size, grade of standard paper,

color of ink, punching, binding, etc.

With this information set up, the

ground work was laid for the Western

Electric Company to take up again

its plan for centralized buying of busi-

ness papers in the performance of its

function as the service of supply for

the Bell System.

Coincident with the surveys of each

company's business papers, the West-

ern Electric Company had set up sup-

ply arrangements for the standard

paper grades. These permitted it to

furnish the printers with papers of

certain standards of quality at definite

prices. The printers were thus re-

lieved of responsibility for both paper

cost and quality, which had been pri-

mary obstacles in the earlier attempts

at establishing satisfactory central

supply arrangements.

As each survey was completed and

specifications were drawn up for all

stationery forms, the Western Electric

Company buyer stepped into the pic-

ture to negotiate with the printers.

One of the first questions presented

was the handling of the composition

for each form. Setting a form in type,



SOME iTYPTCAL SYSTEM BUSINESS PAPERS
These [and hundreds of others are printed on slocks and to specifications described in Ihej

accompanying article
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or ruling it in wax in order to make

an electrotype plate for printing the

form, is a basic expense which applies

regardless of the number of copies to

be printed. With the hundreds of

forms involved, the total cost for com-

position represents a substantial sum.

In order to protect this investment,

it was decided to produce a master

plate, for a small additional cost,

which was set aside as the telephone

company's property. The printer was

permitted to prepare his printing

plates from the master and to use it

for replacing plates that became worn

or damaged. Telephone company
ownership of the master plates also

facilitated competition in arranging

contracts, for otherwise a new printer

would have to reset all composition

in order to make printing plates for

his own presses—a handicap that

would practically preclude a success-

ful bid.

Establishing Authorized Stocks

It will be recalled that, in making
up specifications for each form, usage

was included. In the case of forms

having a continuing demand—the

great majority—this represented an-

nual usage. Based upon this figure,

definite stocks were determined upon,

which the printer was authorized to

establish and maintain during the life

of his contract. These were called

authorized stocks. They were in-

tended to assure prompt service to the

telephone company and to give the

printer the equivalent of standing

orders which he could use in arranging

manufacturing schedules for most eco-

nomical production.

Since the authorized stocks estab-

lished the manufacturing quantities,

they also established the quantity

upon which the price of each form

was based. The stocks were normally

set to last three to four months, al-

though for forms of limited use, where

the small quantity might involve ex-

cessive printing costs, the stocks were

for longer periods. The authorized

stocks permitted the printer to level

his production, and to keep his or-

ganization busy replenishing the tele-

phone company's withdrawals at times

when his business from other sources

was slack. The stocks were drawn

on by the telephone company as re-

quired.

1 HE plan of having standard papers,

specifications for each form, master

plates, and authorized stocks, met with

considerable favor among printers.

Opportunities were afforded for sav-

ings in manufacture which were re-

flected in the bids submitted by the

printers to the Western Electric Com-
pany's buyer, and very substantial

reductions in the cost of business pa-

pers to the telephone companies re-

sulted.

Purchase arrangements have under-

gone simplification over the years, un-

til today printing for Bell System

business papers is purchased literally

on a square-inch basis. The specifica-

tions continue to be used, a little more

inclusive perhaps, but essentially the

same, including a price for each indi-

vidual form.

The price for printing each form,

however, is based on its square-inch

area. In submitting bids, the printer

establishes his printing prices, or press
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\

work schedule as it is called in the

trade, in tabular arrangement accord-

ing to square-inch area and quantity

to be printed. The table shows that a

form of 100 square inches in 5000

quantity costs one price, in 10,000

quantity another, etc. Composition

and electrotype plate charges are also

set at flat rates per square inch. Pa-

per is priced on a pound basis, as

formerly, according to the maximum
number of cuts obtained from stand-

ard size sheets.

Uefinite scales of prices are estab-

lished for other operations, including

padding, collating, punching, binding,

etc. This procedure greatly simplifies

pricing of existing forms and permits

immediate pricing of most new ones.

It eliminates entirely the tedious task

under the old contracts of pricing each

form individually, or at the same fig-

ure as another of the same size, quan-

tity, style, and paper quality. Litho-

graphic or offset printing has also

come into general use as a supplement

to type printing, especially for the

reproduction of statistical charts and

of material prepared by typewriter.

The plan for simplifying paper

requirements by standardizing an ade-

quate range of grades, for the elimina-

nation of costly and frequently non-

essential printing operations, and for

centralized supply arrangements has

resulted in a very material reduction

in the cost of business papers to the

Bell System—cost representing an an-

nual expense of several million dollars.

Formerly, the hundreds of forms

used constituted hundreds of separate

problems and purchase transactions

for each telephone company. Today
the problem has been reduced to the

review of a chart for paper selection

and to the review of specific instruc-

tions for the economical design of

forms from a printing standpoint.

The Western Electric Company has

reduced purchasing to the arrange-

ment of a contract covering a period

of one year or more for each company.

In addition to the very substantial

monetary savings, there is the assur-

ance that the paper grades used are

those best suited to the requirements,

and, equally noteworthy, there is an

immense saving of time through this

more efficient and orderly procedure

for seller, buyer, and consumer.

IVlucH has been accomplished. It

would appear that another story of

what cooperation and the persistent

pursuit of a clear-cut objective can

accomplish is ended. But not so; for

continued study is made of possible

changes in the plans described, to ef-

fect further simplification and econ-

omy. As improvements are brought

about, they have served as the vantage

point from which to look beyond pres-

ent horizons to future opportunities

for progress through the cooperative

effort of all concerned.



FOR THE RECORD

LEWIS H. BROWN ELECTED A DIRECTOR

At the meeting of the Board of Di-

rectors of the A. T. and T. Company on

February 21, Lewis H. Brown, president

of the Johns-Manville Corporation, was
elected a director, to fill the vacancy

caused by the death of Philip Stockton.

Mr. Stockton, who died on February 11,

had been a director since 1914. Mr.
Brown, who was elected to the Johns-

Manville presidency in 1929, has served

on many committees interested in civic

and national affairs, and was for several

years a director of the New York Tele-

phone Company.

REDUCTIONS IN CERTAIN LONG DISTANCE RATES

Jlveductions in Long Lines Department

rates to points in this country more than

420 miles distant, which will become ef-

fective May 1, will save the public an

estimated $5,300,000 annually. These

reductions were the result of negotiations

with the Federal Communications Com-
mission, which had instituted an inquiry

as to possible reductions in long distance

telephone rates. The following examples
are typical:

Initial Three-Minute Period

Station-to-Station

Day

Present

Rate
New
Rate

Night and
Sunday

Present

Rate
New-
Rate

Person-to-Person

Day

Present

Rate
New
Rate

Night and
Sunday

Present

Rate
New
Rate

Chicago-Washington

I

Boston-Chicago

Oklahoma City-New York
Chicago-Los Angeles

New York-San Francisco . .

$1.85

2.50

3.75

4.75

6.50

$1.65

2.10

2.90

3.50

4.00

$1.15

1.50

2.25

3.25

4.25

51.10

1.40

1.95

2.50

3.00

$2.45

3.25

4.75

6.25

8.75

$2.20

2.80

3.85

4.50

5.00

$1.75

2.25

3.25

4.75

6.50

$1.65

2.10

2.90

3.50

4.00

DEMONSTRATION OF STEREOPHONIC REPRODUCTION
OF MUSIC

1 HE stereophonic reproduction of "en-

hanced" music was demonstrated to dis-

tinguished audiences in Carnegie Hall,

New York City, on April 9 and 10 by
the Bell Telephone Laboratories. There

for the first time was shown the possibil-

ity of recording and reproducing every

sound of a program which the ear could

have heard at the original performance.

Listeners had the same spatial sense of

the source of the music as if they had

been present in the hall at the time of

recording and, in addition, heard the mu-
sic enhanced according to the original

director's interpretation of tone and vol-

ume.
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This accomplishment is the culmina-

tion of a long series of researches by the

Laboratories. As long ago as 1933 a

symphony concert produced in Philadel-

phia was transmitted over telephone wires

to Washington and there reproduced ste-

reophonically before the National Acad-

emy of Sciences. Subsequent research

has supplied the equipment and tech-

nique for recording music without loss

and with an actual enhancement of its

artistic feeling.

With the cooperation of Leopold Sto-

kowski and the Philadelphia Orchestra,

of the Tabernacle Choir and organists in

Salt Lake City, and of Paul Robeson and

other artists, scientists of the Bell Tele-

phone Laboratories under the direction

of Dr. Harvey Fletcher first recorded

their music or drama either in Philadel-

phia or in Salt Lake City. At a later

audition the artist or director was able to

vary the recorded volume and to change

the tonal color of the music to suit his

taste. At will, he could soften it to the

faintest pianissimo or amplify it to a vol-

ume ten times that of any orchestra with-

out at all altering its tone quality, or he

might choose to augment or reduce the

high or low pitches independently. While

he was thus enhancing the music which

he had himself produced, his interpreta-

tion was being re-recorded on film as a

permanent record. Records so produced

were played at Carnegie Hall.

The technique worked out by Dr.

Fletcher and his associates picks up the

original sounds through three micro-

phones, placed respectively at right, cen-

ter, and left of the stage. Sound currents

from each microphone are amplified, and

are recorded on separate sound tracks on

a moving film.

Since an orchestra or an organ has a

range of loudness very much greater than

can be recorded without distortion on a

photographic film, it is necessary to

"compress" the original range of sounds

before recording. On a fourth track, ac-

count is kept of the amount of compres-

sion, as an automatic control for the "ex-

pansion" of volume range which must be

made in reproduction.

When the film is run through the re-

producer, three separate sound currents

are created. Each sound current actu-

ates its own set of loud speakers, located

at right, center and left of the stage.

This arrangement, together with the wide

frequency and volume range of the sys-

tem, gives to the music spatial and emo-

tional values heretofore unknown either

in reproduced or original productions.

From the choral numbers, vocal solos,

organ, drama, and grand opera repro-

duced in Carnegie Hall, the audience

gained an idea of the versatility of the

stereophonic system. This first part of

the program was climaxed by the closing

scene from "Gotterdammerung." For its

fortissimo passages, Dr. Stokowski took

full advantage of the tenfold increase of

sound over that of the largest orchestra,

and used effectively the individual con-

trols to make the soloist's voice clearly

heard above the orchestra. That num-

ber, and orchestral works by Bach, De-

bussy, Strauss and INIoussorgsky which

formed the second part of the program,

were played by the Philadelphia Orches-

tra under Dr. Stokowski's baton. In his

enhancements, he has shown a grasp of

the possibilities of the stereophonic sys-

tem which comes from his long associa-

tion with it and from his interest in this

development of the musical art.
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THE THEODORE N. VAIL MEDAL FOR NOTEWORTHY PUBLIC SERMCE :



TWO DECADES OF VAIL MEDAL AWARDS

They Perpetuate the Late Theodore N. VaiVs Ideals, and Recognize

Employees' Devotion to the Public Service, Through Bestowal of
Medals for Outstanding Acts

By CHARLES J. SCHAEFER, JR.

TWENTY years ago the death of

Theodore N. Vail, who at that

time was Chairman of the

Board of Directors of the American

Telephone and Telegraph Company,

brought to a close the career of one

of the outstanding figures in the de-

velopment of the telephone in Amer-

ica. The Theodore N. Vail Memorial

Fund was estabhshed soon thereafter

ito provide awards each year to tele-

I

phone employees throughout the

United States in recognition of note-

iworthy acts conspicuously illustrating

ithe high ideals which governed Mr.

Vail's policy of public service.

The Memorial in honor of Mr.

iVail is administered by trustees on

:the basis of a broad concept of the

I
telephone business. The awards for

:noteworthy acts and service of "em-

ployees of the Bell System" apply to

all telephone workers engaged in the

1 various agencies through which the

j

System furnishes telephone service to

the public. Thus it is that, in addi-

tion to awards to Bell telephone em-
iployees, a number of awards have

ibeen made over the years to employ-

ees of subsidiary and affihated com-

panies, connecting companies, agency
offices, and private branch exchanges.

Those charged with the administra-

tion of the Memorial not only have
been trustees of the Fund itself but

have also safeguarded the application

of the Fund to the ideals and tradi-

tions on which it is founded.

To those familiar with the Bell

System, these ideals are a continuing

tradition of the business. Almost
daily, among the more than 450,000

telephone workers in this country,

acts are performed by employees

which strikingly illustrate these ideals

of service that go beyond the ordinary

requirements of the job. As long

recognized and often expressed, this

thought of service first is more than

devotion to an organization, inspiring

as that may be. It derives from a

sense of individual responsibility in

the public service; it is a dedication

to the highest ideals of duty and ob-

ligation in that service; it comes from

intelligent recognition of the vital im-

portance of telephone service in the

lives of others and to the safety and

well-being of the community; it is

devotion to the whole telephone de-
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THE FlllST NATIONAL GOLD MEDAL AWARD CERTllTCATE

mocracy—to the thousands of fellow-

employees whose cooperation, direct

and indirect, makes individual accom-

plishment possible, and to the millions

forming the telephone-using public

who have built up their social and in-

dustrial fabric around and in reliance

upon good telephone service.

Medals of Bronze, Silver, Gold

1 HE Memorial Fund provides a

continuing plan for giving recognition

to employees for acts of conspicuous

service in emergencies through the

award of bronze, silver, and gold

medals, with accompanying citations.

Cash awards of $250 are included in

silver medal cases, and $500, or for

a very exceptional act $1,000, in gold

medal cases. In addition to these

awards, bronze plaques are presented

as a permanent and public memorial

to the companies in which employees

receive gold or silver medals, and

special bronze plaques have been

awarded in certain cases of note-

worthy public service on the part of

groups of employees where it was not

possible to single out one or more

persons for individual awards.

Committees of Award are appointed

by the presidents of the Bell System

Companies to consider all potential

cases for award occurring each year

within their respective territories, in-
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eluding cases of employees in sub-

sidiary, affiliated, and connecting

companies. After carefully reviewing

each case, these Committees select

the bronze medal award winners in

their territories. These awards are

then submitted to a Bell System Com-
mittee, appointed by the president of

the American Telephone and Tele-

graph Company, which reviews them

and any other cases which may be

brought to its attention. Awards of

gold or silver medals, and in some in-

stances special plaques for groups, are

made by the Bell System Committee

in those cases which are considered to

be of such conspicuous merit as to

justify this higher recognition.

While telephone employees, like

other citizens, often qualify for

awards outside the Bell System, usu-

ally based on heroism or particular

achievement, the Vail Medal Awards
are distinctive in that the acts which

they recognize are associated in some

way with the telephone service, ei-

ther by the use of telephone equip-

ment or facilities or through training

or experience gained in the telephone

business. The usual elements which

in varying degrees enter into the con-

sideration of cases are initiative, re-

A BRONZE MEMORIAL PLAQUE
Plaques such as this are presented to companies whose employees receive gold or silver

medal awards. This one was given to the Northwestern Bell Telephone Company in con-

nection with the first national gold medal award, shown on the opposite page
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sourcefulness, courage, fortitude, and

accomplishment. Some acts or ser-

vices may include certain of these ele-

ments to an outstanding degree with-

out being especially noteworthy with

respect to other of these character-

istics. However, there is usually a

direct or indirect combination of most

of these qualities in the higher

awards.

Since the establishment of the Vail

Memorial, awards have been made as

follows

:

Vail Medal Awards to Employees
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was still raging. Climbing poles, he

worked along the line for eleven miles

on foot before he was able to secure

a horse from a ranch near that section

of the line. He then was able to

cover a total of thirty-five miles.

After being out in the storm for

thirteen hours without food, he called

the Cheyenne Wire Chief and was ad-

vised of another break in the line

three miles farther along. The horse

was exhausted and could go no far-

ther, so the employee waded through

deep snow until he reached the break,

which he was able to repair, thereby

completing through coast-to-coast

service on the transcontinental line on

the evening of a state election.

Returning, he found the horse, and

then called the Wire Chief in Chey-

enne, who advised him of an emer-

gency shelter three miles from where

he then was. He was finally success-

ful in reaching this shelter about mid-

night. He put his horse in the stable

and then, as he tried to break in the

door of the bunk house, collapsed in

the snow. Here he was found later

and rescued by a fellow-employee.

The Vail Memorial Award in this

case was a gold medal and $500.

Another case, that of a chief op-

erator in a midwestern city, is a mani-

festation of noteworthy public service

on the part of the "weavers of

speech."

While supervising an emergency

call to the police shortly after 9:00

A.M., December 16, 1930, the chief

operator overheard the report of a

bank robbery. About the same time

several calls came in from people in

the vicinity of the bank, telling of the

hold-up and that five bandits were

fleeing in a northwesterly direction in

an automobile. She immediately took

a position at the switchboard and

notified the sheriff and the police and

civil authorities of all the towns lo-

cated in the general direction taken

by the bandit car. She gave a de-

scription of the car to subscribers

throughout the countryside, many of

whom had noted it speeding by. Thus
she learned the exact route of the

bandits. She kept in constant touch

with all their movements, even though

on various occasions the bandits com-

mandeered other cars and changed

their course, and quickly relayed all

information to the authorities.

The original posse of two cars and

eight men was quickly augmented by

others closing in on the bandits from

all directions, and the latter part of

the chase was a running gun battle.

The bandits were never able to break

through the spreading circle of intelli-

gence which the chief operator kept

ahead of their flight. After a pursuit

of more than 50 miles, and within two

hours of the robbery, the posse sur-

rounded the bandits in a barnyard

and a large number of police and citi-

zens engaged them in the final battle.

Three bandits were killed and the

other two captured, and the entire

loot was recovered. The Vail Memo-
rial Award was a silver medal and

$250.

An illustration of noteworthy public

service on the part of large groups of

employees is the splendid perform-

ance of Bell System people who con-

tributed to the maintenance and

restoration of service during and fol-

lowing the September 21, 1938, hurri-

cane in the Northern Atlantic States.
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This was the worst catastrophe

ever to strike that area. In a brief

few hours it took 682 lives and de-

stroyed more than $500,000,000 worth

of property. The Bell System suf-

fered the greatest damage to outside

plant and the largest number of

service interruptions in its history.

Approximately 600,000 telephones

were silenced, and telephone dam-

age amounted to about $10,000,000.

Confronted with this unparalleled

test, the Bell System promptly mobi-

lized its organized resources to meet

the emergency. Large quantities of

standardized materials for the vast

job of reconstruction were swiftly

made available, and trained employ-

ees from various parts of the Bell

System quickly responded to the need

by supplementing the efforts of their

fellow-employees in the stricken area.

Through their combined and untiring

efforts, crippled plant was soon re-

stored to service, emergency circuits

were installed for public and relief

purposes, and restoration was accom-

plished with skill, ingenuity, team-

work, unity of purpose, and courage.

A special bronze plaque was
awarded for this self-sacrificing devo-

tion to duty under most trying and

difficult conditions. The inscription

on the plaque is, in part, as follows:

IN RECOGNITION OF
LOYALTY, DEVOTION TO DUTY

AND ACHIEVEMENT

THE HURRICANE OF SEPTEMBER, 1938

THEIR MERITORIOUS ACTS
CONSPICUOUSLY EXEMPLIFY

THE HIGH IDEALS AND TRADITIONS
OF PUBLIC SERVICE

And so the story might be told of

numerous other cases where those

who operate and safeguard the chan-

nels of intelligence have unselfishly

responded to emergency needs of hu-

manity. It must be realized, how-
ever, that there are, in addition to

these employees who have been se-

lected for special recognition, thou-

sands of their fellow-workers who
daily do their part in less conspicuous

but equally essential ways in render-

ing personalized service to society

which exceeds the nominal call of

duty. Such incidents are inherent

in the business. The standing of a

company, as measured by the qual-

ity of service, is dependent on the

extent to which employees individu-

ally and collectively recognize that

the company's traditions, policies, and

accomplishments are their own and

that the results attained reflect to the

credit of each and the satisfaction of

all.

Ideals of the Service

It is this service feature of the

''product" of the business which

makes it more than an article having

mere physical qualities and which has

led to the opportunities for the kind

of service exemplified by the Vail

Medal Awards. Those who have had

experience in telephone work realize

that there is an esprit de corps which

has been maintained in the business,

despite enormous expansion and uni-

versal usage. The linemen and oth-

ers who keep the wires alive in time

of flood, fire, earthquake, and other

disasters do not measure their efforts

solely by the yardstick of material ac-

complishments in extending relief to

i^
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A SPECIAL GROUP AWARD

Plaques such as this are awarded in cases of especially noteworthy public service on the

pari of groups of employees where it is not possible to single out one or more persons for

individual awards. This plaque was presented after the hurricane of September, 1938

stricken communities—they rise to

the human needs of the occasion, and

their traditional spirit of service is a

most important element in the relief

they render. The operators who,

sometimes in the face of personal

danger, give warning to save others,

who instinctively offer urgently needed

advice regarding aid or sources of

assistance in emergencies, instil a

spiritual value in the service far be-

yond that which is possible in the

mere functioning of the inanimate in-

struments through which they work.

Because of these ideals of service,

such efforts have sometimes led to the

extreme sacrifice. The principals in

such acts are truly heroic figures in

the drama of life, who modestly ef-

fect their accomplishments with con-

spicuous courage and unselfish devo-

tion to duty. It is these factors of

service which make the telephone

business more than a utility in its

mechanical sense. Telephone em-

ployees are participating in rendering

a service vital to the age in which we
live; a service which, to be the best,
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must always include the finer human
elements cooperating to maintain the

splendid traditions of the business.

The products of industry which have
only physical qualities become ob-

solete and wear out; but real service

to mankind is as enduring as time.

So long as these fundamental facts

are acknowledged by society, the Vail

Memorial Fund will continue, in the

years to come, its important purpose

in giving permanent recognition to

such outstanding acts of "noteworthy

public service."



ANOTHER WAR GAME TEST OF BELL
SYSTEM SERVICES

Effective Civilian Aircraft Warning Service Operated by Telephone

in Five States, and Prompt Provision of Communication Facilities

to Meet Military Needs, Aid Largest U. S. Army Maneuvers

By clarence S. BOLEN

The part which telephone services

played in the joint exercises of the U. S.

Army Air Corps and Anti-Aircraft Artil-

lery held in eastern North Carolina in

October, 1938, and more particularly in

the operation of the first "Civilian Air-

craft Warning Service" during that pe-

riod, was described in the Quarterly

for January, 1939, in an article entitled

"A War Game Test of Telephone Serv-

ice." The present article bears a closely

similar title because, although the Army
activities which it recounts were on a

vastly greater scale, communications had

a correspondingly important part in those

maneuvers. Our readers will be inter-

ested, we feel, in this second account of

the telephone industry's full cooperation

with the field forces of the U. S. Army.

EXTENSIVE activities of the

United States Army, culminat-

ing in the largest peacetime

maneuver ever held, provided the tele-

phone companies along the Gulf of

Mexico with an opportunity, during

the period beginning May 5 and end-

ing May 25, 1940, to demonstrate the

efficiency of commercial telephone

service in serving national defense

needs.

Seventy thousand seasoned officers

and soldiers, or about one-fourth of

the total regular army, participated.

Eastern Texas, the four southern con-

gressional districts of Arkansas, the

states of Louisiana, Mississippi, Ala-

bama, western Florida and western

Georgia were included in the territory

covered by the make-believe war.

Featuring the military exercises,

from the communications standpoint,

was the preparation and operation of

an "Aircraft Warning Service" in

which civilian observers used long dis-

tance telephone service to report to a

central point group flights of aircraft.

To the Army, the maneuvers were

valuable in testing the organization of

the new "streamlined" or "triangular"

division in comparison with the old

"square" division which was used dur-

ing the World War; in testing the

civilian aircraft warning network; in

observing the use of horse cavalry in

cooperation with and in action against

mechanized forces; and in studying

the problems connected with the use

of large motorized masses and tank

masses. The military forces in the
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maneuvers comprised the Third

Army, commanded by Lieutenant

General Stanley D. Embick, who was

the Director of the exercises. Units

of the Third Army came from their

stations in ?>?> states to participate.

1 wo army Corps make up the

Third Army: the Ninth and the

Fourth Army Corps. Each of these

held its own corps maneuver prior to

meeting in mock warfare in the Sa-

bine and Red River valleys.

Prior to their concentration, these

units underwent intensive training

during last winter and early Spring.

Units of the Ninth Corps then con-

centrated in the area between the

Neches River and the Sabine River,

the latter being the boundary between

Texas and Louisiana. This Corps,

known as the "Red" army for the

main maneuver, consisted of 30,000

men under command of Major Gen-

eral Walter Krueger, with temporary

headquarters at Nacogdoches, Texas.

The Ninth Corps maneuver was car-

ried on from April 27 to May 7. The
Fourth Corps, of 40,000 men, was

known as the "Blue" army in the war

game, and is commanded by Major

General Walter C. Short. Concen-

tration of this Corps was at Fort Ben-

ning, Georgia. It held a corps ma-

neuver prior to May 5, when it began

an overland trek to Camp Beauregard,

near Alexandria, Louisiana.

Neither Corps maneuver of these

two " enemy " forces involved note-

worthy demand upon the telephone

system other than increased volumes

of local and long distance telephone

calls and a demand for more facilities

at such points as Ft. Benning and

Nacogdoches, all of which were han-

dled in routine fashion.

A new and more interesting phase

of the war games, to both Army and

telephone men, began May 5, when
the Blue army, hearing that the Reds
were becoming bellicose, began a 600-

mile march to Camp Beauregard.

This movement was made in motor-

ized columns of roughly 10,000 men,

moving forward half of each day be-

fore camping. Two routes were em-

ployed, to reduce interference with

regular highway traffic, the northern

one passing through Jackson, Miss.,

and the southern through New Or-

leans. Temporary telephone service

was usually furnished at each camp if

sufficient telephones were not already

available.

During this march, Red army air-

craft attempted to destroy the Blue

army columns by direct attack, and

harassed it by bombing bridges and

other strategic points. To notify

Blue aviation forces of their forays,

the "Aircraft Warning Service" was

established and operated May 7

through May U.

The Civilian Aircraft

Warning Service

1 HE extent of the Third Army Air-

craft Warning Service was the great-

est of any such system yet organized.

It covered 234 counties, including 17

in southern Arkansas, 11 in Western

Florida, and all of the 57 counties

(parishes) in Louisiana, the 82 in

Mississippi and the 67 in Alabama.

This area was divided into 16-mile

squares, an arbitrary military grid,

totalling 1600 squares. In each of

these squares a subdivision was made
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CONTROL SECTION AT CAMP BEAUREGARD, LA.

Note the "'hang-up'" hand telephones, with visual signals instead of bells

into 8-mile quadrangles, with a civil-

ian observation post located as near

the center of the quadrangle as pos-

sible. With alternates, some ten

thousand volunteer civilian observers

were engaged in watching for air-

planes.

Securing these civilian observers

was a task which the American Legion

handled in excellent style. Through
the Department Commanders and the

District Commanders, county chiefs

were selected, and they in turn chose

the observers. Many of the observ-

ers, incidentally, were women.
American Legion representatives,

usually the county chiefs, had the full

cooperation of the telephone company
managers in selecting telephones at

existing locations for use as observa-

tion posts. This cooperation included

the Southwestern Bell Telephone

Company representatives in Arkansas,

the Southern Bell people in the re-

maining states, and the many inde-

pendent telephone company represen-

tatives throughout the entire Warning
Area.

One of the benefits of the warning

network was the experience given

civilians in watching for and report-

ing plane flights, while their enthusi-

asm in devoting their time to this ac-

tivity brought satisfaction to army
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TYPING THE ARMY'S MESSAGES BY WIRE
Teletypewriters and circuits were furnished by the Southern Bell Telephone and Telegraph
Company: the operators shown here were provided by the Western Union Telegraph Co.

executive officers. The United States

Coast Guard assisted in the network
by operating inshore patrol vessels,

and by operating observer posts at or

near their Shore Stations. At some
more inaccessible points, federal and
state forestry employes acted as

observers.

Identification of observation posts

was effected by giving each post a

combination of a number and a name.

The names ran vertically, for each 16-

mile layer on the master map of the

Warning Area, while the numbers ran

across. The point of origin was the

southwest, or lower left, corner of the

map. A section of the Master Map
was furnished each observation post,

showing its identification. A Master

Map, showing the available telephone

central offices, was prepared by South-

ern Bell and supplied to each District

Chief of the observer network. Ob-
servers were then instructed as to the

method of reporting airplane flights,

and furnished blank forms for record-

ing their observations.

An observer, on seeing two or more
airplanes, called for the long distance

operator, said ''flash," and gave the

number of the calling telephone. The
operator then connected the observer

with the Information Center at Max-
well Field in Montgomery, Alabama,

where the information from the entire

Warning Area was received. All long

distance "flash" messages were han-

t
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died on a station-to-station basis, and,

by pre-arrangement with the Army,

automatically accepted by operators

as "collect" calls.

The traffic department of Southern

Bell was in charge of instructing

operators in handling these flash

messages. This was covered in brief

instruction memoranda to "A" op-

erators, farmers' exchanges, tributary

offices, originating toll centers, inter-

mediate toll centers, and the inward

toll operators in Montgomery.

Maxwell Field in Montgomery was

supplied with ten toll terminals,

equipped with visual signals instead

of bells. The lights remained on un-

til the army operator answered. Op-

erators were enlisted men from the

51st Signal Battalion, Fort Mon-
mouth, New Jersey.

A preliminary test of the warning

network was made May 2. Part of

the observers were given test mes-

sages, and these were put through and

then checked for accuracy by compar-

ing the Maxwell Field operator's re-

cording of each call with the original.

This developed the fact that the New
Jersey men did not always under-

stand the soft Cajun dialect of the

bayous, or the equally soft accents of

the cotton belt natives. Experience,

however, eliminated this difficulty.

i HE reports of aircraft in formation

received at the Information Center at

Maxwell Field from observers were

evaluated by Army experts, who then

TELETYPEWRITER ON WHEELS
.4 Signal Corps sergeant operating a Bell System teletypewriter in an Army truck at the

airfield base of the Red army at Lujkin, Tex. The instrument is shown as it receives a

message from the Red army general headquarters at Jasper, Tex.
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notified friendly air bases by tele-

phone, teletypewriter, or on the Army
radio, so that proper defensive steps

could be taken.

Operation of the Aircraft Warning

Service was on Central Standard

Time, and covered the following pe-

riods, beginning Tuesday, May 7

:

dling of the Company's normal long

distance service, since the number of

"flash" calls was relatively small, as

shown by the following figures:

May
May
May

May

May

7—8

}—l

:30 A.M. to 2:30 P.M.

:30 A.M. to 2:30 P.M.

:00 A.M. to 10:00 A.M.,

and 3:00 P.M. to 6:00 P.M.

10—7:00 A.M. to 10:00 A.M.,

and 2:00 P.M. to 5:00 P.M.

11—5:00 A.M. to 8:00 A.M.,

and 1:00 P.M. to 4:00 P.M.

State
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PLOTTING THE REPORTS
Reports from civilian observers, plotted as they come in, indicate the direction of both invading

and defending planes

of establishing connections by long

distance operators was 46 seconds.

Opinions of observers and Army
officers were favorable regarding the

operation of the telephone network.

Here, for example, is a letter from the

County Chief at Brookhaven, Miss.:

"As County Chief of the air warn-

ing service for Lincoln County, I want

to thank you and your excellent force

for the splendid cooperation and effi-

cient service rendered us during the

period May 7 to 11. All of our posts

report that your operators were very

diligent and courteous in the handling

of all flash messages they had during

this maneuver."

One of the Army bulletins stated:

"The Southern Bell Telephone Com-
pany accepted the responsibility of co-

ordinating the activities of its affiliated

companies and all independent com-

panies located within the Warning

Service Area. The officials of the

Southern Bell Telephone Company
have worked untiringly in their efforts

to provide the best communication sys-

tem obtainable. Their cooperation has

been outstanding.

"The managers of the local telephone

exchanges throughout the entire area

have contributed their time and tech-

nical knowledge toward assisting

County Chiefs, observers and the Army
in selecting telephones which would be

most suitable for the service. All have

generously devoted their energies to-

ward providing the best communication

system possible. The cooperative in-

terest which has been displayed by all

telephone officials has contributed to a
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CONTROLLING THE MAP LIGHTS
These switchboards control electric lights on the large maps and descriptive panels in Itie

visitors' assembly tent—shown on the opposite page—and the flight evaluation room

great extent to the development of the

organization as it stands today."

Use of Toll Credit Cards

ouccESSFUL use of regular Bell Sysr

tem "Toll Credit Cards" was an inno-

vation with the Third Army Maneu-
vers. During such an extensive se-

ries of military operations, Army of-

ficers necessarily have to make use of

commercial long distance telephone

facilities from various points. Army
Regulations make no provision for re-

imbursement for such expenditures,

and "collect" calls are not always

practicable.

Southern Bell therefore suggested

the use of the credit cards, and the

suggestion was adopted. About 400

such cards were issued in blank to the

Corps Area Signal Officer at Ft. Mc-
Pherson, Ga., who reissued the cards

to individual officers who were to act

as umpires, control officers, or on tac-

tical and administrative units. As
the cards were issued, the Signal Offi-

cer furnished the telephone company
with the information regarding each

card, for use of the various depart-

ments. All Bell and independent

company traffic forces in the Maneu-
ver territory were instructed on the

I
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THEATER OF OPERATIONS

On this map of the maneuver territory, each of the small blocks, 16 miles square, contains

four posts of the ''Aircraft Warning Service," each represented by a light. Successive

'reports result in a row of lights which shows graphically the line of flight of planes. The
heavy irregular black lines trace the separate routes followed by the Blue forces from

Fort Benning, Ga., to Camp Beauregard, La.

handling of calls made with the credit

cards. The cards were returned to

the Signal Officer at the conclusion

of the Maneuvers, for cancellation.

While considerable use of the cards

was made during the Corps maneu-
ivers at Ft. Benning, and on the march
to Louisiana, most of the use came
during the "battle" of the Sabine

Valley.

Cards for the Red army were is-

sued by the Southwestern Bell Tele-

phone Company, handled through the

Signal Officer of the Ninth Army at

San Antonio, Texas.

Blue army officers placed 4,719

long distance telephone calls with

their credit cards during the Ma-
neuvers.

In addition to local and long dis-

tance telephonic communication, the

Maneuvers were served by private

lines and other special services. The
local circuits from Alexandria to

Camp Beauregard were increased,
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while ten trunks were added from Co-

lumbus, Ga., out to Ft, Benning. At

Montgomery, five extra trunks were

supplied during the Aircraft Warning
Service operations.

Practically all of the special serv-

ices furnished by Southern Bell were

located in Louisiana. Four teletype-

writer channels with ^15 machines,

and four such channels without ma-
chines, were provided. Army switch-

boards were connected with full-period

talking circuits between Leesville and

Florien, Many and Florien, and from

Leesville to DeRidder. Full-period

talking circuits were furnished from

Camp Beauregard to Dry Prong, Lees-

ville and Barksdale Field at Shreve-

port, the latter having a drop at the

Natchitoches airport.

Teletypewriter service, using i^l5

machines, was provided by the Amer-

ican Telephone and Telegraph Com-
pany between Maxwell Field at

Montgomery, Ala., and the airport

at McComb, Miss., on a full period

basis. May L

The Red Army Maneuvers

As the maneuvers of the Ninth

Corps Red army took place chiefly

in East Texas in an area served by the

Southwestern Bell Telephone Com-
pany, its commercial communication

requirements were furnished by that

company.

The main line circuit layout, form-

ing the Red communication network,

was a circular arrangement of talking

and teletypewriter circuits extending

to army depots, supply bases, etc., in

Nacogdoches, Lufkin, Beaumont, Jas-

per, and San Augustine, Texas.

These permanent establishments were
connected to moving field headquar-

ters by army extension lines which
could be "tapped" to the permanent
circuits at several points. All told,

eight full talking circuits, totalling

829 miles, were used by the Ninth
Corps Red army and leased jointly

from the Southern Bell Company and
the Southwestern Bell.

The Army also leased, through

Southwestern Bell, 582 airline miles

of teletypewriter circuits in Texas and
Louisiana. Neither of the above in-

cludes services for the Fourth Army
Corps or the Third Army handled by

the Southern Bell Company, except

commonly used umpire and referee

channels.

Close coordination was maintained

with Signal Corps officers throughout

the maneuvers, and the experience

gained during these military exercises

was valuable in demonstrating the

ability of Bell System equipment and

services to meet the demands made
upon them under field conditions.

Equipment and services furnished

by the Southwestern Bell Company
included 20 business telephones, five

service line business telephones, and

two PBX trunks at Beaumont, Jas-

per, Nacogdoches, and San Augustine,

Tex.; 35 private telephone lines at

Jasper, Kirbyville, and San Augus-

tine, Tex.; 21 i^ 19 and five ?^ 15 tele-

typewriter installations in Texas and

four teletypewriter channels in Lou-

isiana; three foreign exchange lines

and one private line in Texas and two

private lines in Louisiana.

Two emergency portable radio tele-

phone sets were also held available,

and were used experimentally.

i

if

i
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I

In addition, Southwestern Bell

j

placed 20 circuit miles of wire be-

tween Jasper and a point near Hor-

ton, Texas, on an existing toll pole

line. Army wire and telephone com-

jpany labor were used,

i

On another work order, the tele-

[i phone company placed, on a contract

ii basis, 1509 poles to connect Army
telephone and teletypewriter facilities

[between Jasper, Texas, and Leesville,

[Louisiana; also from San Augustine,

Texas, to the Sabine River. Wire on

these leads was strung by Army
Ipersonnel.

I
In a radio broadcast on May 4, Ma-

ijor W. O. Reeder, Signal Officer of the

JNinth Army Corps, reviewed the com-
imunications needs of the Army and
ithe work of the Signal Corps. His

[broadcast was carried over Radio
'Stations WFAA, Dallas; KPRC,
Houston; and WOAI, San Antonio.

[Major Reeder concluded his talk with

the following statement

:

"It would be sheer ingratitude to

dose this brief talk without paying a
' sincere tribute to the patriotic coopera-

' tion of the Southwestern Bell Tele-

phone Company, whose officers have

assisted so ably in the planning of the

Ninth Corps' communication system

i and whose employees are bending ev-

j

ery effort to see that their part of the

j

maneuver communications system does

' not fail."

1 HE conclusion of the Maneuvers
came May 25, after which the units of

the Ninth and Fourth Army Corps

went back to their respective posts for

further training during the summer.
The setting for their "battle" at Camp
Beauregard, according to present

plans, will be the scene of another

giant maneuver of National Guard
troops during the summer, so part of

the communication facilities may be

left in place.

Various critiques of the maneuvers

discussed the relative value of radio

and telephone land line communica-
tions. Radio, obviously, must be

used for reaching airplanes, and often

is useful in making contact with mo-
bile units. However, the lessons of

Europe's war seem to indicate that

wire communications are the main-

stay.

Regardless of these considerations,

Army officers generally were generous

in their commendation of the tele-

phone service, and of the folks who
furnished it to them, during the "Bat-

tle of the Bayous" in the Sabine

valley.

The author wishes to acknowledge the as-

sistance of Mr. Frank Witten, advertising man-
ager for Texas of the Southwestern Bell Tele-

phone Company, in the preparation of the

material covering activities in that company's

territory.



CONVENTIONS AND COMMUNICATIONS

These Quadrennial Political Events Create a Week^s Peak Demand

for a Variety of Bell System Services Which Is Met Successfully

through Planning, Co-ordination—and Quick Work

By peter L. SCHAUBLE

Due to the exigencies of publication

schedule, the following account can deal

only with the national convention held in

Philadelphia in June; but it may be taken

as generally descriptive also of the equip-

ment and services provided at the con-

vention in Chicago, which took place af-

ter this issue of the Quarterly had gone

to press.

D'
URiNG the Republican na-

tional convention of 1896

—

according to a newspaper dis-

patch of the time—William Mc-
Kinley, at his home in Canton, O.,

was in touch by telephone with the

convention hall in St. Louis, Mo.
Sixteen years earlier, and therefore

only four years after the invention of

the telephone, there had been—also

according to a contemporary news-

paper item—a local call to a member
of a convention committee a few days

before the convention of 1880 in Chi-

cago. Thus for at least sixty years

the telephone has played a part in the

political life, as in every other aspect

of life, of the American people.

Particularly during the last two dec-

ades has the development of elec-

trical communication brought to citi-

zens from coast to coast increasingly

full and speedy accounts of the pro-

ceedings by which the two major par-

ties select their candidates for the

highest elective office in the land.

The provisions which the Bell System

has made to facilitate the business,

and to aid in the dissemination of

news of every act, of these quadren-

nial dramas have twice before been

described in these pages.*

This convention year the telephone,

telegraph, radio, teletypewriter, tele-

photography, the press and—for the

first time—television combined to

keep Mr. and Mrs. America, back

home, virtually as well informed

about what was taking place at the

convention as their duly elected dele-

gates who were actually participating

in the ever-changing scene. In the

parlance of the news room, it was

"coverage" to a degree never before

attained. Inextricably woven into

this gigantic network of electrical

communication were the many serv-

* "Communications and the National Con-

ventions," by G. K. McCorkle, Quarterly,

July, 1932; "All America at the Conventions,"

by G. G. Breed, Quarterly, July, 1936.
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NEWS IN THE MAKING
A corner of the press stand during the convention

ices which the Bell System has devel-

oped, and furnishes to meet the

widely varying needs of its customers.

Responsibilities of the Job

It is a fundamental aim of the Bell

System to provide a service so com-

plete that practically any one, any-

where, can talk by telephone with any

one else, anywhere in the country.

At times during the progress of a

national political convention, it would

seem to a casual observer that every-

body in the convention city was try-

ing to accomplish that very thing.

The job of providing service for a

convention is no overnight, ordinary

run of the mill assignment for the lo-

cal telephone company and the Long
Lines Department of the A. T. & T.

Co. It is doubtful if any other re-

curring event of national importance

closely approximates the communica-

tion requirements of such an assem-

bly, whose deliberations at a critical

moment may swiftly change as the

result of a telephone call across the

street or to a far-away state.

It is on such occasions that com-

munication agencies readily assume

increased responsibilities, and the

task of providing high-grade, depend-

able facilities takes on added signifi-

cance. There must be no unforeseen

obstacles to delay or interrupt the

swift dissemination of information to

the waiting public, whether it be in

the form of pictures transmitted by
wire, messages over telephone lines,

or a radio broadcast. It is under such

circumstances that complete coordi-

nation of effort, as exemplified by the

nation-wide organization of the Bell

System, becomes increasingly impor-

tant.
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TELEVISION MONITOR
An engineer of the Bell Telephone Laboratories guards the television program as the signals

leave Convention Hall for transmission over telephone wires to the coaxial cable in downtown
Philadelphia

Each succeeding convention has its

own peculiarities and new problems.

No two are precisely alike. And, in

passing, it is not unimportant to note

that the conventions of 1940 sur-

passed all others in demands upon the

communications industry.

Improvements in the telephone art,

supplemented by a highly skillful and

trained organization, made it possi-

ble to meet these unprecedented de-

mands with promptness and dispatch.

As one man, the telephone forces

tackled the job and saw it through to

the finish.

Careful planning is the first essen-

tial element in providing the neces-

sary telephone service for a political

convention. Weeks before the open-

ing session, telephone groups began to

lay their plans. Slowly the job gath-

ered momentum, and reached a peak

of activity when the delegations and

thousands of guests from the states

rolled into the host city by rail, plane,

and motor, and swarmed into hotels

assigned to them by convention offi-

cials.

The convention, to all intent and

purpose, was then on; and no respite

from the sustained stress was in pros-

pect for telephone men and women
until a week later, when the city once

again resumed the even tenor of its

ways.

LiET us take a look as what is going

on in Philadelphia's Convention Hall.
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TELEVISION PREVIEW
Miss Mary E. Martin, assistant chairman

\of the convention, is interviewed before the

television camera on the sidewalk in front of

convention hall prior to the opening of the

• convention. At the right is the image as

seen by ''televiewers'' after transmittal to

NBCs New York studio

The Chairman steps to the rostrum,

calls the convention to order. His

every word is picked up by micro-

phones of the broadcasting companies

and flashed to millions listening at

their receiving sets.

Operating from specially devised

booths far above the floor of the con-

( vention, the broadcasting companies'

ingeniously devised and strategically

located facilities permit, by the mere
turning of control switches, the pick-

ing up of speeches by delegates, state

by state announcement of the ballot-

ing, interspersed at intervals by in-

terviews with candidates at their

hotels in downtown Philadelphia and

by the colorful comments of radio

commentators.

Flanking the platform on either

side are row after row of newspaper

men and women, their pencils and

typewriters putting on paper pulsing

word descriptions of the proceedings

which are transmitted instantly by
scores of nearby teletypewriter and

Morse key operators to the news-

papers throughout the land. In a few

brief minutes people on the streets of

New York, Chicago, San Francisco

and many other cities will read these

detailed accounts of events unfolding
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A Bell System Plant man {right)[ checking

up on a teletypewriter. Machines such as

these are used by the great press associations

at the Convention, so swift are the

agencies of communication.

The Newcomer: Television

Ah, here is something to arrest your

attention! As you look about the

great hall, your eye catches a glimpse

of two odd-looking contrivances on an

improvised platform extending from
the first balcony. ''Television cam-

eras," some one informs you. Then
a National Broadcasting Company
engineer explains that NBC, with the

cooperation of the Bell Telephone

Laboratories, is televising the conven-

tion.

Four television cameras are em-
ployed at Philadelphia: two are set up
to catch the kaleidoscopic scenes in

Convention Hall, a third is located in

a special studio for interview pur-

poses, and the fourth is utilized to

televise party chieftains and others as

they arrive at the Hall.

At certain hours during the day and
evening the programs are transmitted

over telephone wires from Convention

Hall to the long distance telephone

building in downtown Philadelphia,

and thence over the experimental

coaxial cable to New York, where
they are "telecast" by Station

W2XBS in Manhattan. It is the first

time the coaxial cable has been used

to transmit television signals to be

broadcast to the public.

This cable, manufactured by West-
ern Electric Company, has been

equipped by the Bell Telephone Lab-

oratories for transmitting television

signals, including those used at pres-

ent by the National Broadcasting

Company. This has required the

provision of amplifiers at 5-mile in-

tervals that will transmit frequencies

up to about three million cycles, and
equalizers that will maintain proper

strength of all the frequencies within

this very wide band as well as equal

times of arrival within a small frac-

tion of a milHonth of a second.

Besides equipping the coaxial cable,

it has been necessary to arrange for

transmission between Convention

Hall and the long distance telephone

building in Philadelphia, and between

the Laboratories and Radio City in

New York. For these shorter dis-

tances, it is possible to use regular

cable pairs, as was done for recent

television transmission from Madison

Square Garden and Radio City. Such

circuits do not transmit television sig-

nals as readily as does the coaxial

cable, and amplifiers are needed at

approximately one-mile intervals.
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These amplifiers are provided with

suitable "equalizers" and are located

and installed with special precautions

to avoid "noise" disturbances. In

New York City a new type of cable,

employing shielded pairs of wires, has

also been installed to link the Bell

Laboratories with Radio City. This

new cable has the advantage of re-

quiring no intermediate amplifiers for

the distance involved.

For the cable runs at each end of

the coaxial cable, it is simplest to

transmit the signals just as received

from the television camera, the so-

called video signals, extending from a

few cycles per second up to several

million. For most satisfactory trans-

mission over the long length of coaxial

cable, however, special equipment is

provided at Philadelphia to shift the

frequency band upward by about

300,000 cycles. Corresponding equip-

ment is provided at the Laboratories

to bring the signals back to the video

range.

The quality of the results obtained

was so satisfactory—to lapse for a

moment into the past tense—that the

experiment proved eminently worth

while from the standpoint not only

of the Bell Telephone Laboratories

and the NBC but from that of the

public as well. It is estimated that

as many as 50,000 persons in and

around New York at times looked in

on the convention via this modern
miracle of television.

Proceeding around mammoth Con-

vention Hall, in one of the corridors

you come across a specially-installed

battery of telephones with pages

standing nearby. These telephones

are connected to the headquarters of

the various candidates in downtown

The Long Lines Department of the A. T. ^
T. Co. installed this testboard in Convention

Hall for the duration of the convention

hotels and enable them to communi-

cate promptly with delegates while

the convention is in session.

At various locations are twelve tele-

phones connected to the private

branch exchange serving the National

Committee in the Bellevue-Stratford

Hotel. Two others, connected to the

same switchboard, are on the speak-

ers' platform.

The great hall is adequately

equipped with telephones for the con-
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venience of the crowds. Supplement-

ing the some half-hundred telephone

booths permanently located on the

premises is an attended pay-station

room with twelve booths, one of which

contains a telephone for the use of

persons with impaired hearing.

Outside the main entrance to the

structure stands an attended pay-sta-

tion trailer with four booths. Curi-

ous throngs inspect this mobile tele-

phone unit; hundreds of others step

inside, give their desired numbers to

the operator, and from the comfort

of air-conditioned booths make im-

portant last-minute calls before the

convention session gets under way.

Squads of telephone men hurry

about the building, installing addi-

tional facilities and making necessary

changes in the existing wire network

to meet the inevitable last-minute re-

quests. Their headquarters are in a

temporary Plant office on the first

floor. Essential materials are on

hand; there is no delay in completing

an order. In another room is a tem-

porary Business Office for receiving

these urgent requests for service.

Providing Adequate Facilities

Important to the telephone com-

pany is the objective that adequate

facilities shall be available at all

times, wherever and whenever they

may be needed by the thousands of

delegates and visitors to the conven-

tion city. As an added safeguard at

Convention Hall, telephone wires en-

tered the building by two different

routes, as did they also at the Belle-

vue-Stratford Hotel.

To insure the public having the best

service possible, there was made a

thorough inspection of all public tele-

phone facilities and private branch
exchanges in the various hotels. All

possible changes and additions were

completed well ahead of convention

week, including the installation of pri-

vate branch exchanges to serve the

candidates, and a three-position board

for the use of the National Commit-
tee.

However, the entire telephone job

cannot be handled in advance. Once
the convention opens, there is a con-

tinuous flow of requests from all

quarters, at all hours. An additional

line is wanted here; broadcasting cir-

cuits to two hotels are set up late at

night so that the successful candidate,

hurrying back and forth between

them, may speak to the nation; pri-

vate branch exchange batteries are

watched closely, for the power re-

quirements are heavy; emergency

charging sets are provided and held in

readiness. There is no let-up in the

activity.

From a telephone standpoint, one of

the busiest spots in Philadelphia was
the private branch exchange in the

Bellevue-Stratford Hotel—an eight

position board which serves 1,000

hotel telephones. To care for the sit-

uation here, the operating force was

built up to a peak of thirty-one

women. Working in tours, they

handled traffic loads ranging up to

1200 per cent above normal. Com-
parable situations existed in the Ben-

jamin Franklin and other big hotels.

Local and long distance telephone

traffic ebbed and flowed. During

convention week in Philadelphia, long

distance calls ran about thirteen per

cent above normal. On Friday—the

day the convention wound up its bal-

loting with the selection of a Vice
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PLANT HEADQUARTERS IN CONVENTION HALL
The Bell Telephone Company of Pennsylvania provided men and materials to meet quickly

the day-to-day needs of the convention

Presidential nominee—they shot up
twenty per cent above normaL
Of material assistance in the ex-

peditious handling of the great volume
of calls to and from the delegates and
convention officials was a one-page

telephone "directory" which listed the

many individuals, committees, news

associations and other agencies which

had subscribed for service during the

convention. This information sheet

was revised and issued daily to pri-

vate branch exchanges in hotels, and

to newspapers, telegraph companies,

and the like. It also was used by the

telephone company's own information

operators.

Impossible is it to recount here all

that was done in a telephone way to

let America listen and look in on the

dramatic proceedings of a great po-

litical convention. It is enough to

say that the countless telephone men
and women working quietly, effi-

ciently, intently behind the scenes

—

whether in the midst of the frenzied

activity in the convention city or per-

forming a routine test at some remote

outpost of the Bell System network

—

gave generously of their painstaking

best and proudly played their part in

another historic high-light in the life

of the nation they serve.



SUN SPOTS AND TELEPHONE SERVICE

Solar Disturbances Which Influence both the Kennelly-Heaviside

Layer and Earth Currehts Probably Cause Magnetic Storms Like

That Which Affected Electrical Communications Last March

By glen IRELAND

IN
the remote past, our ancestors

were undoubtedly disturbed by
unusual displays of northern

lights, which we now refer to as

aurora borealis or polar lights. How-
ever, amidst the crude surroundings

of centuries ago the presence of these

lights probably had no other effect

than to awe, or to be considered,

along with other celestial phenomena,

as portending great events. Later,

after the compass came into general

use (about the 13th century), mar-

iners may have noticed on occasion

some erratic movement of the com-

pass needle, and it is possible that the

more scientific minded of the early

mariners may have noted a correla-

tion between these movements and

the unusual displays of polar lights.

In 1844 the first commercial elec-

tromagnetic telegraph system was
placed in operation, between Balti-

more and Washington, and during the

next few years this form of communi-
cation spread rapidly both in the

United States and in other parts of

the world. Soon after these systems,

which operated with a single wire and

ground return, were placed in opera-

tion, there occasionally appeared

other signals or interference which

sometimes became so frequent and

intense as to interfere seriously with

transmission of telegrams. It is re-

corded that a British scientist, W. H.
Barlow, after close observation of this

interference to the telegraph, con-

cluded in 1847 that the interference

came from the earth. Soon thereafter

it was recognized that these occasions

of severe interference to the tele-

graph, called earth current storms,

were associated with brilliant north-

ern lights in the same manner as was
the erratic behavior of compass nee-

dles. In 1859 all the grounded tele-

graph lines in the world were appar-

ently affected by a very severe storm.

During most of the seven-day period

from August 29 to September 4 of

that year, it was impossible to trans-

mit telegrams. On one line in France

which spanned a distance of 373 miles

the current was said to be '^equal to

that produced by a battery of 800

volts."

The effects of such storms have

gradually become of much greater im-

portance as first the telegraph, then

the telephone, and lastly radio have

been introduced and become more
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HAVUEN PLANETABIUM

A RARE DISPLAY OF THE AURORA BOREALIS
Showing both arches and streamers, this picture is reproduced from a pastel made more than

half a century ago by Etienne Trouvelot {1827-1895), artist and amateur astronomer

widespread. Due to the presence of

these and many other new services,

and the dependence which our modern
civilization places on them, the great

magnetic storm which occurred on

Sunday, March 24, 1940, probably

had more diverse reactions on com-

munication services than any that

have occurred before. It is believed

that readers of the Quarterly will

be interested in a discussion of the

causes of such storms and some in-

formation about the March 24 storm,

particularly as it affected Bell System
services.

The underlying cause of the mag-
netic and electrical disturbances on

1
the earth probably resides in disturb-

ances in solar activity, of which sun

spots are perhaps only one manifesta-

tion. This has become evident as a

result of a great amount of data taken

over a long period of years. These

data show a correlation between solar

activity, as revealed by the sun spots,

and the occurrence and intensity of

polar lights and electrical and mag-

netic disturbances on earth. In this

connection, Figure 1 shows the an-

nual mean of relative sun spot num-

bers and the annual mean magnetic

activity from 1835 to 1939.* The

* The magnetic activity is measured by an

index that depends on the day-to-day change

of the mean horizontal intensity of the earth's

magnetic field.
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Chart showing the annual mean of relative sun spot numbers, of magnetic activity,

and of earth current variations *

relative transmission disturbance over

short wave radio channels for the pe-

riod from 1929 to 1939, inclusive, is

likewise shown. The correspondence

between the magnetic activity and rel-

ative radio disturbances, on the one

hand, and the relative sun spot num-
bers, on the other, is very evident.

All show marked maxima at intervals

of about 11 years. The question as

to why, in the first place, the solar

activity should vary in these 11 -year

cycles is still unanswered. Inciden-

tally, it is interesting to note from

Figure 1 that there was a definite

peak in magnetic activity in 1859, the

year when the severe effects on tele-

graph circuits previously mentioned

were experienced. Figure 2 illus-

trates the same general relationship

between the annual mean sun spot

numbers and annual mean magnetic

activity, and, in addition, indicates

further their relationship to earth cur-

rent variations. Further evidence of

the correlation between solar activity

and the presence of polar lights and

magnetic and electrical disturbances

* Earth current variations from "The Nat-

ural Electric Currents in the Earth's Crust,"

by O. H. Gish, in The Scientific Monthly, Jan-

uary, 1931.
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is indicated by the fact that after the

initial occurrence of these phenom-

ena, there is a considerable tendency

for the polar lights and the disturb-

ances to recur about 27 days later.

This is the time required for the sun,

at the latitude where sun spots are

most prevalent, to make one complete

rotation as viewed from the earth.

Short wave radio transmission meas-

urements further bear out this 27-day

relationship.

In view of the above information,

and of additional data not cited here,

there is general agreement that the

magnetic and electrical disturbances

in the earth's surface and atmosphere

are basically due to tremendous dis-

turbances on the sun, which are usu-

ally accompanied by sun spots. How-
ever, just how these disturbances on

the sun create in turn the disturb-

ances on the earth is not a matter of

complete agreement among astrono-

mers, physicists, and others interested

in the study of solar activity and its

effects.

There is considerable evidence to

show that the disturbed areas on

the sun emit streams of electrically

charged corpuscles. A stream of elec-

trically charged corpuscles, on en-

countering the ionized layer which

exists above the surface of the earth

(known as the Kennelly-Heaviside

layer), greatly affects the state of

ionization in this layer, causing a vio-

lent boiling or turbulence of the entire

ionosphere in the auroral zone. Then,

either directly by flow toward the re-

gion of the earth's magnetic poles, or

indirectly from reactions set up in

the ionized layer, large currents are

caused to flow in the earth. The

theory that the sun's emission is of

the nature of electrically charged cor-

puscles which reach the earth's at-

mosphere and the earth itself, is

supported by photographs of auroral

displays in northern latitudes and

analyses of their spectrum, as dis-

cussed in a previous issue of the

Quarterly.*

Since the amount of current flowing

in earth varies greatly from point to

point because of geological differences

in the make-up of the earth and varia-

tions in resistivity along the earth's

surface, the voltages which are pres-

ent likewise vary, being considerably

greater per unit length between some
points of the earth's surface than be-

tween others. Also, the ground cur-

rents and voltages generally tend to

become greater in upper latitudes and

smaller toward the equator. This

may be explained in terms of the the-

ory mentioned previously that the

charged corpuscles would tend to flow

toward the regions of the earth's mag-
netic poles and that, accordingly, the

current flow would be of greatest

density in those regions,

(considering now the effect on com-

munication circuits, it is evident that

short wave radio circuits, which de-

pend for successful transmission on a

certain state of ionization of the

Kennelly-Heaviside layer, would be

greatly affected during periods of

solar activity. (Waves from a short

wave radio transmitter are propa-

gated into space and, on encountering

the Kennelly-Heaviside layer, are re-

flected back to the earth, to be inter-

cepted by the receiver at the distant

* "The Aurora Borealis," by R. W. King,

Quarterly, April, 1926.
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Schernalic representation of a simple telephone circuit, with protective arrangements and a

high earth potential difference

point of communication.) Also, in

the case of grounded communication

circuits, which require for successful

operation that differences in earth po-

tential between the two ends of the

circuit be kept relatively small, such

periods of great solar activity and

magnetic disturbances are likely to

cause some reactions. A circuit op-

erating on a metallic basis, for exam-

ple, on a pair of wires, is not affected

unless the difference in ground poten-

tial between the two ends of the cir-

cuit exceeds the insulation strength of

the circuit to ground. The break-

down of the insulation to ground

would render the circuit unservice-

able. In some cases this would result

in permanent damage unless the cir-

cuit were equipped with protective

apparatus such as carbon block pro-

tectors, which are designed to have a

lower strength to ground than the cir-

cuit to be protected. The way in

which these protectors act is described

in the following paragraph.

Figure 3 shows the diagram of a

telephone circuit operating on a me-
tallic basis between points A and B
and with carbon block protectors at

each end. If a voltage is built up on

the wires, due either to lightning or

the presence of some other source of

foreign potential, it breaks across the

small gap between the carbon blocks

and escapes to ground. Such high

potentials are thus diverted from the

central office equipment. A peak

voltage of about 450 volts between

line wires and ground is required, on

the average, to break down the pro-

tectors in this manner (minimum of

about 350, maximum of about 575

volts). When high earth potentials

exist, the protector blocks operate in

a reverse manner. In this case a high

potential between points A and B,

which may be represented by a

battery connected between the two

grounded blocks as shown in Figure

3, will break across to the blocks con-

nected to the line wires. Depending

upon the particular circuit terminat-

ing conditions, the breakdown of gaps

due to ground potential requires on

the average about 450 volts and in

many cases as much as 750 volts, par-

ticularly when two sets of protector

blocks are in series.
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Sun spots: Photographs of the solar disc on six days last March

March 25

What Happened on March 24

JjUT now, let us return to a consid-

eration of what occurred on March
24. Magnetic records made at the

United States Coast and Geodetic Ob-

servatory at Cheltenham, Maryland,

show that the storm began at 8:50

A.M. (Eastern Standard Time) March
24. At 10:45 a.m. an unusually vio-

lent period began, reaching its maxi-

mum about 12:00 noon and continu-

ing until about 2:00 p.m. A high de-

gree of magnetic activity persisted

until about 9:00 a.m. on March 25.

Unusual displays of aurora borealis

were seen on the night of March 24,

being visible as far south as Tucson,

Arizona. A moderately large group

of sun spots was present on the cen-

tral disc of the sun during the storm.

This can be seen from Figure 4,

which is a succession of photographs

taken of the solar disc on days just

before and just after the period of

greatest disturbance. Reports from

various observatories throughout the

world indicate that, considering both

intensity and duration, the storm of

March 24 will probably be remem-

bered as one of the greatest of mag-

netic disturbances.

With respect to land line communi-

cations, it is interesting to note that

the times when reactions started, when
the maximum reactions occurred, and

when, in general, they ceased, cor-

responded closely with the indications

of the magnetic records of the ob-

servatory at Cheltenham. The earli-

est report of trouble on land lines

came at about 9:00 a.m., E.S.T. By
10:00 to 10:30, E.S.T., reports of

trouble were indicated from widely

separated points in Ontario, Canada,

Connecticut, Minnesota, and on the

Pacific Coast. Generally, the trou-

bles throughout the country reached

the peak from about 11:30 a.m. to

3:00 P.M., E.S.T. Relatively few

troubles were encountered after about

4:00 P.M., E.S.T., March 24. Most

of these troubles involved the opera-

tion of protective equipment, which

opened or grounded the circuits.

Some reactions on land line services

were reported in the United States in

all except a few southern states. Sim-

ilar reactions were reported from a

number of points in Canada. A few

cases of operation of carbon block

protectors were noted, especially in

Minnesota, in the morning hours of

March 25.

Figure 5 indicates by small dots the

points at which circuits of the A. T.

& T. Long Lines Department were
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affected. The shaded portions repre-

sent areas in which, from a considera-

tion of the geological structure of the

earth, high earth resistivity would be

expected to exist. This has been veri-

fied to some extent by actual meas-

urement. As shown on Figure 5, al-

most the entire state of Minnesota

falls in a high resistivity zone. Fig-

ure 6 is a map of Minnesota with dots

representing points at which circuits

of the Long Lines Department, the

Northwestern Bell Telephone Com-
pany, the Tri-State Telephone and

Telegraph Company, and connecting

companies were affected by high earth

potential differences.

In general, it was difficult to deter-

mine the maximum voltage experi-

enced, since in some cases where

measurements were attempted the

protective apparatus operated and

grounded the circuits involved. How-
ever, from at least one point (the Bos-

ton toll test room, as shown in the

record for March 24—on page 193)

have come indications that voltages

in excess of 600 volts and probably

as high as 800 volts negative and

changing to 400 volts positive were

experienced between two points about

75 miles apart.

Protector operation was reported

on several circuits only 20 to 25 miles

in length, indicating in these cases

ground potential differences of at

least 350 volts over these short dis-

tances. In general, throughout the

sections of the country affected, the

voltages fluctuated from positive to

negative with intervals ranging from

seconds to minutes.

For about two years the ground

potential difference between Minne-

apolis, Minnesota, and Fargo, North

Dakota, has been continuously re-

corded by an automatic recording sys-

tem. The two portions of the chart

from this system shown in Figures 7

and 8 rather completely illustrate the

previous discussion. Figure 7 shows

the potential difference to be near

zero and varying relatively little until

just before 9 a.m., E.S.T., on March

24, 1940 (the chart itself records

Central Standard Time). At this

time wide swings of the needle began

and soon thereafter, as indicated by

the zero recording near the end of the

chart, the system went out of service

due to operation of fuses and carbon

block protectors and to subsequent

testing activities on the circuit.

This recording system is grounded

at Fargo and is equipped with carbon
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FIG. 6

A map of Minnesota similar to that oppo-

site, the dots indicating where circuits of

various telephone companies were affected

by high earth potential differences

block protectors, so that it would be

expected to go out of service, on the

average, when the potential difference

became as high as about 400 to 500

volts. The system would not, there-

fore, record the greatest potential dif-

ferences encountered. While the se-

verest effects of the storm occurred on

March 24, the portion of chart in Fig-

ure 8 shows that on the morning of

March 25, considerable potential dif-

ferences were still occurring and were

varying rapidly between positive and

negative values. The carbon block

protectors operated at about 5:15

A.M., E.S.T., at which time potential

differences in the order of 400 volts

were being recorded.

Nearly all overseas radiotelephone

circuits and service to ships at sea

were greatly affected. The short

ObservatioJis at Boston Toll Test

Room

New England Tel. & Tel. Co.

March 24, 1940

9:30 A.M. Meter in grounded Keene line

shows potential of 75 to 100 volts nega-

tive.

10:00 A.M. Put recording

Keene line. Meter goes

volt scale).

voltmeter on

off scale (125

11:00 A.M. Put two ISO volt meters in

series on Keene line. Both meters go off

scale (over 300 volts).

11:30 A.M. Put 3 meters in series on Keene

line. Potential varies from about 300

volts positive to 400 volts negative and

goes off scale negative (over 450 volts).

Put in 4th meter in series and watch.

11:35 A.M. About this time voltage creeps

up to near 600 and finally goes off scale

negative (over 600 volts). Needles stayed

off scale for a period of about 4 to 5 sec-

onds, then returned to about 300 volts.

At this point 11 of the No. 74 type heater

fuses let go on the Morse Battery panel.

The variation in ground potential as

measured between Boston and Keene, and

which started around 9 A.M., was very er-

ratic, sometimes reaching as much as 400

volts positive and over 600 volts negative,

which occurred around 11:30 a.m. It was

this latter surge that caused 11 of the No.

74 type fuses to blow at one time in the

Boston office. The operation of most of

the heat coils and carbons probably took

place at this time, as there was a strong

odor of ozone at the frame directly after.

The potential changed at the rate of about

100 volts per second and as we were not

equipped to measure over 600 volts when
the big surge came, it is possible, judging

by the rate of change, that the voltage

reached somewhere near 800 volts negative,

as the needle went off scale at 600 volts and

remained off for a period of 4 or 5 seconds.

This would be about the time required to

reach 800 volts and return to 600 volts

again.



194 Bell Telephone Quarterly JULY

10 A.M. 9 A.M. 8 A.M. 7 A.M.

FIG. 7

The record of the ground potential difference between Minneapolis, Minn., and Fargo,

N. D., on the morning of March 24, 19^0

wave circuits on the transatlantic

routes were interrupted on Sunday
and a number of days thereafter.

Figure 9 shows graphically the pe-

riods of interrupted service on the

transatlantic route on March 24 and

25. Radiotelephone services to South

America and across the Pacific were

affected considerably less than those

across the Atlantic, and service to the

Caribbean region through Miami, and

coastal and harbor radiotelephone

services were practically free from

interruptions. Radio disturbances

4 A.M. 3 A.M. 2 a.m.

FIG. 8

The similar record on the following morning
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EFFECT ON TRANSATLANTIC SHORTWAVE RADIOTELEPHONE SERVICE OF MAGNETIC
DISTURBANCE OF MARCH 24,1940.

MARCH 24TM. ^ARCH 2 5TH.

«.r„. ' P.M. ' r~„,. ,„.
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PERIODS IN EASTERN STANDARD TIME.

Wm PERIODS UNCOMMERCIAL DUE TO ATMOSPHERIC CONDITIONS

CD PERIODS AVAILA6I-E TO TRAFFIC.

FIG. 9

Interruptions to transatlantic radiotelephone service on March 24 and 25

also increase towards the upper lati-

tudes, which accounts for the greater

effects on the transatlantic circuits.

Only a small portion of the tele-

graph services of the Bell System is

normally handled over grounded tele-

graph circuits. Some of these serv-

ices, which had not already been ar-

ranged to operate on a metallic or on

a balanced wire basis, were affected

for brief periods. Long distance tele-

phone and telegraph circuits which

were operated on a metallic basis were

affected in the manner explained pre-

viously through the operation of pro-

tective equipment and the reduction

in their insulation to ground. This

included in some cases carrier sys-

tems which were operating on such

metallic facilities. Some of the major

network broadcasting facilities were

affected at times by noise, cut-outs,

and scratches, and in certain sections

the means for reversing the direction

of transmission on program facilities

from a remote point was affected,

making it necessary to resort to man-

ual operation at intermediate points.

Some of the effects of the magnetic

storm were also experienced on the

wire photo networks. Due to the rel-

atively short distances involved in ex-

change area services, these services

were not noticeably affected by the

storm.

Actual Damage Was Slight

In spite of many temporary inter-

ruptions and reactions on service, ac-

tual physical damage to plant or

equipment was very small. In gen-

eral, the protective apparatus in the

wire plant functioned effectively and,
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although thousands of protector blocks

were grounded, very little damage to

telephone apparatus in the numerous

central offices resulted. Individual

circuit failures were matters of min-

utes, or at the most hours. Restora-

tion of service was expedited by

rapidly increasing the operating per-

sonnel, many of whom would not nor-

mally be working on Sunday.

The comparative rarity and short

duration of great magnetic storms

such as that which occurred on the

24th of March probably makes it

impracticable to guard completely

against their temporary effects. How-
ever, Bell System engineers are con-

tinuing their study of the record of

this and other magnetic storms with

a view to reducing or avoiding such

reactions and thus further increasing

the dependability of Bell System com-

munication services.

<^i>>

In this article the author has drawn on a

number of sources concerning the general theory

of magnetic storms and the specific reactions

resulting from the storm of March 24. He
acknowledges these, and also expresses his ap-

preciation of the assistance of his associate,

Mr. A. M. Bowling.



THE CONQUEST OF A CONTINENT

The Successive Means Which Have Been Devised for Coast-to-

Coast Communication Have Been Fundamental to the Growth of

This Country and to Its Unity as a Nation

By ROBERTSON T. BARRETT

Part I

THE year 1940 marks the twenty-

fifth anniversary of the open-

ing of the first transcontinen-

tal telephone line, on January 25,

1915: an event which forms a part

of what we Americans have come to

call "the conquest of a continent,"

The dramatic story of how that first

coast-to-coast telephone line was con-

ceived, planned, built, and officially

put into service has been told else-

where.* The place which the first

transcontinental telephone line, and

those which have followed it, hold in

the over-all picture of communication

across the continent has not, however,

been discussed as fully. The present

article has been prepared in the hope

that it may afford a clearer under-

standing of the background for the

drama which was enacted a quarter of

a century ago when the human voice

first spanned the distance between the

Atlantic and the Pacific.

In Part I, it is proposed to discuss

some of the social, political, and eco-

nomic needs that have brought into

being the instrumentalities of commu-

* "A Quarter-Century of Transcontinental

Telephone Service," Quarterly, January, 1940.

nication which, in succession, have

been created as means of linking coast

with coast. With a single exception

(which does not deal with overland

communication) the instrumentalities

discussed in detail in Part I will be

those which have not involved the use

of steam, electricity, or other forms of

invention more advanced than harness

and wheel. Part II will deal with

those means of communication which

have been made possible by the appli-

cation of invention and scientific re-

search to the problems involved in

this peaceful conquest of the North

American continent.

This process has been a very long

one. Its beginning was foreshadowed

when, in 1513, Balboa made his way
across the Isthmus of Panama, waded

out into the waters of what we know
as the Pacific and, raising his sword

aloft, proclaimed

:

"Long live the high and mighty sov-

ereigns of Castile! Thus in their

names I take possession of these seas

and regions,"

A colorful and dramatic bit of play-

acting, to be sure, but one that, viewed

in retrospect, seems a bit fatuous.

Seas are not so subdued; continents
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are not so conquered. Not even by

the march of armored conquistadores

are they brought into subjection.

Continents are won by the slow and

often painful process of clearing wil-

dernesses, establishing homes, build-

ing towns—and laying out roads and

other facilities for communication

which will link these towns with other

towns.

Their Faces Ever Westward

1 HE importance of Balboa's exploit

lay not in the picturesqueness of the

ceremony but in the fact that he had

provided evidence that there was an-

other ocean to the westward of the

continent which Columbus had dis-

covered. From that moment onward,

every explorer of the Atlantic coast of

North America saw in each deep bay

or wide river that he came upon a

possible passage to the Pacific. From
that moment, succeeding waves of

white men who settled in what is now
the United States became, as it were,

continent-conscious. They thought

of this new region to which they had

come to make their homes as a place

of vast distances, with a sea on either

side. With the ocean that lay to its

east the first settlers were all too fa-

miliar, for they had been months in

crossing it. But the sea that lay to

the west had the glamor of the un-

known. It seemed to have for the

white man an almost magnetic attrac-

tion. Partly through a desire for

more "elbow-room," partly through

economic pressure as opportunities

for making a living were diminished

by increasing population, more and

more people turned their faces west-

ward and began their march toward

the Pacific.

Thus, as early as 1635, a company
of emigrants from the Massachusetts

Bay Colony set out for the Connecti-

cut valley, impelled, John Winthrop

tells us, by their lack of grazing lands,

the danger that Connecticut would fall

into other hands, and "the strong bent

of their spirits to remove thither."

This westward urge was, indeed, in

part spiritual in its nature, and not

due entirely to economic or other ma-
terial causes. It was born of the rest-

lessness, the love of freedom, of those

who are destined to become pioneers.

It was a part of the stuff of which the

American democracy was made.

They who are prompted to seek wider

geographic horizons are not easily

satisfied with political horizons any

narrower than those afforded by a

government in which people, not po-

tentates, are the rulers. This "strong

bent of their spirits to remove" to-

ward the Pacific was a potent factor

in the making of America.

Jdut these pioneers had another

quality, hardly less spiritual than

their desire for more breathing-space,

more freedom. It was their deter-

mination not to be cut off entirely

from that which they left behind as

they turned their faces toward the

west. Impelled by a sort of racial

nostalgia, they turned the trails over

which they marched into roads that

would enable them to keep in touch

with the friends in the regions whence

they had come or through which they

had passed. They thus laid what

might be called the social foundations

for an American communication sys-

tem—a system which grew in extent

and efficiency as needs increased dur-

ing the passing years.
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"THE STRONG BENT OF THEIR SPIRITS TO REMOVE THITHER"

The departure of a company of emigrants from the Massachusetts Bay Colony for the Con-

necticut valley in 1635. From a drawing made for the " Telephone Almanac" of 1929

There were political foundations, as

well. Here in America there was

destined to be brought into being a

government not of emperors or kings

or czars. It was to be ruled by the

people. As Simeon Strunsky has writ-

ten, in "The Living Tradition," it was

to be held together by "one cohesive

force which lies wholly outside the

realm of steam and rail and wire, but

has not failed to profit by such physi-

cal agencies. That was the binding

force of an Idea. It was the spirit of

union pervading the atmosphere of the

Thirteen Colonies, the sense of com-

mon destiny, the feeling of participa-

tion in the building of a United States

long before there was a United

States."

This spiritual quality of a sense of

nationhood, this instinct for interde-

pendence, was one of the reasons why
men first built roads, then inaugurated

mail services by stage coach or pony

express riders ; why they invented tele-

graphs, telephones, and airplanes.

i HESE communication facilities with

which we Americans have spanned

the continent, by transmitting ideas

and thus affording a basis for in-

formed public opinion, have played

an important role in our national his-

tory. But to say this is not at all

to imply that, by reason of them, all

Americans ever have thought alike,

or ever will.

In June, 1846—two years after

Morse had transmitted his historic

message, "What hath God wrought!"

—a writer in the New York Express

had this to say:

"The power of the states will be

broken up in some degree by this in-

tensity of communication, and the

Union will be solidified at the expense
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of the State sovereignties. We shall

become more and more one people,

thinking more alike, acting more alike

and having one common impulse."

Yet within twenty years after that

paragraph was written, a bitter war

had been fought because Americans

had definitely not come to think and

act alike, and because the question of

state sovereignty had distinctly not

been settled. Even now, we Ameri-

cans do not spend our time telephon-

ing or telegraphing each other in re-

gard to national issues. We fre-

quently avail ourselves of the privi-

lege of turning off the radio when a

political speaker irritates or bores us.

Certainly we do not ride from New
York to California by rail or airplane

merely to find out what people on the

Pacific coast think of the latest ques-

tions before Congress, And if we did,

we would still exercise the democratic

right of adhering to our own opin-

ions. Yet the fact remains that the

very existence of these nation-span-

ning systems of communication does

give us a sense of national solidarity,

just as a telephone in one's bedroom

gives one a sense of security, though

it may never be used to call the police

to arrest a burglar who is prowling

around downstairs. Potentially, as

well as actually, these communication

services are national assets of incalcu-

lable value.

Pioneering and Economics

JJUT if the early forms of communi-

cation, and those which have followed

them, were brought into being in part

for social reasons, and in part for po-

litical reasons, they were brought into

being much more certainly for eco-

nomic reasons. Every new region

into which these westward-marching

pioneers penetrated became simul-

taneously a source of supply of prod-

ucts which had to find a market, and

a place of consumption for products

from the areas already settled and

developed industrially. Over such

highways as Pennsylvania's Lancaster

Turnpike, for instance, went many
hundreds of passengers, and many
pounds of mail. But over them, too,

toward the Alleghenies and back from

them, went tons and tons of freight.

It was the function, or one of the

functions, of these communication fa-

cilities, to move goods to market; to

make available the necessities or the

luxuries which a rising standard of liv-

ing demanded. It is still true that

our common carriers transport far

more freight than passengers. It is

certainly true that, as to long distance

service in particular, the great bulk of

telephone traffic is made up of con-

versations in regard to business. Ex-

cept at holiday times, most telegrams

are sent from and to business houses.

America has her nation-wide commu-
nication systems because the needs of

commerce and industry, as well as

needs that are social and political in

their nature, demand such systems,

and can be met with nothing less.

In the present article let us consider

the process of evolution by which

these needs have arisen, and the paral-

lel process of evolution by which com-

munication facilities have, in turn,

been brought into being to meet them.

We must confine our discussion to or-

ganized systems of communication,

excluding more than a brief reference

to such exploits as that of Lewis and

Clark, and the overland journeys of

the parties sent to the Pacific by the
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THE STEAMSHIP CALIFORNIA
This was the first mail steamer to reach the Pacific coast, sailing from New York on October 6,

18U8, by way of Cape Horn and arriving at San Francisco on February 28, 18^9. She

and two other vessels of the Pacifiic Mail Steamship Company carried mail on the Panama-
San Francisco-Astoria route. From " The Pioneer Steamer California," by Victor M.

Berthold

shrewd Astor, which were not pri-

marily intended as communication

projects.

It has been difficult for most writers

on the history of communication in

America to resist the temptation to

elaborate on that which has been col-

orful and romantic. They have
thought in terms of ceremony rather

than of service; of the driving of

golden spikes, rather than of the car-

rying of mails, passengers, and freight

as a matter of daily routine. They
have pictured the drama of Pony Ex-

press riders, thundering across the

plains, amidst showers of Indian ar-

rows, and too often overlooked the

need which the rides of these daunt-

less couriers were intended to meet.

Let us, for our present purposes,

approach the matter somewhat more

prosaically—from the standpoint, as

has been indicated, of the needs

which, in turn, have brought these

transcontinental communication serv-

ices into being; the manner in which

these needs have been met; the suc-

cess of each particular service, in

terms of its value in proportion to

cost, and as measured in speed of

service, efficiency, dependability, and

general usefulness.

Mails across the Isthniiis

JjUT to return to the Isthmus of

Panama. By one of those curious co-

incidences with which history is filled,

it was across this narrow neck of land,

which separates the northern and

southern portions of our hemisphere,

that the first organized communica-

tion service between the Atlantic and
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Pacific coasts of the United States was
inaugurated.

Astor's fur traders had established

a settlement in the Pacific Northwest,

which they named Astoria in his

honor, as early as 1811. Other set-

tlers had followed them. The "Ore-

gon question" had been bitterly ar-

gued with England, and finally settled

in 1846, and in a message dated Au-

gust 5 of that year, President Polk

had said:

"It is important that mail facilities,

so indispensable to the diffusion of in-

formation, and for binding together

the different portions of our extended

Confederacy, should be afforded to our

citizens west of the Rocky Mountains."

To meet the need thus voiced, and

also the need for building up a fleet

of steam merchant vessels which

might be converted into fighting ships

in case of necessity, an act of Con-

gress was passed, and approved on

March 3, 1847, providing for the

building of four such vessels. It di-

rected the Secretary of the Navy to

contract for the transportation of the

United States mails from New York
to Chagres, on the Atlantic side of

the isthmus, and back, twice a month,

for compensation not to exceed $290,-

000 per annum. He was also author-

ized to contract for the transporta-

tion of mail from Panama to some

port in the territory of Oregon, once

a month each way. This mail was

to be transported in either steam or

sailing vessels. Such a contract was
made and later assigned to William

H. Aspinwall, for a compensation of

$199,000 per annum. Aspinwall in-

corporated the Pacific Mail Steam-

ship Company, which built three

steamers for service between Panama

and Oregon. The first of these

started from New York October 6,

1848, to make its way to the Pacific,

by way of Cape Horn. It reached

San Francisco on February 28, 1849.

Meanwhile, gold had been discov-

ered in California, thousands of pros-

pectors were crowding into the new
El Dorado, and the communication

needs of the Pacific coast had thereby

been rendered vastly more urgent.

The first mail was transported

across the Isthmus of Panama by the

New Grenada government at twelve

cents a pound. As it was light in vol-

ume, it was carried by canoes and on

muleback. Later, the Panama Rail-

road was built, and a contract made
with it in 1851 for compensation at

the rate of twenty-two cents a pound.

In April, 1857, the contract was modi-

fied to an annual compensation of

$100,000.

The First Pacific Mail Steamers

1 HE first steamers, in 1849, carried

about 6,000 letters, and a large vol-

ume of newspaper mail, on each trip.

In 1850, about 50,000 letters was the

monthly average. In July, 1852,

they reached what is said to have been

the monthly high of 60,000 letters.

The arrival of the mail steamers in

California was hailed with enthusiasm

by the inhabitants, and newspapers

from the east (although weeks old)

brought prices which could have been

paid only in a land where gold was

cheap.

The first rate of postage to the Pa-

cific, provided by an act of March 3,

1847, was forty cents for single let-

ters. General reductions in the postal

rate went into effect in 1851, and the

rate to California was reduced to six
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A fAfTHfUL REPSrStNIATtON Of THE CHCWDS OAJLT APPtyiMC AT TKATOfFICE TOR LETTERS AND NEWSPAPERS

WAITING FOR MAIL IN SAN FRANCISCO
This old picture shows a crowd before the post office about the year 18^9. Mail from the

East was carried by steamer from New York to Chagres, across the Isthmus of Panama by

canoe and mule-back {later by railroad), and again by steamer to San Francisco

i
cents. This was raised to ten cents

I

in 1855 and remained at that figure

j
until 1863.

j

1 HE mails which were carried to

1 and from the Pacific coast by way of

I
Panama were usually about a month
in transit. In February, 1858, what

seems to have been a record between
' New York and San Francisco was es-

[
tablished when the steamer Golden

Age reached the latter city with mails

{
that had left the dock in New York
twenty-one days, two hours and thir-

teen minutes before. This really

i commendable speed record compares

most favorably with the best that was
credited to the next form of commu-
nication across the continent—the fa-

mous Overland Mail, which supple-

mented it but did not supplant it.

The relative permanence of the serv-

ice by steamship was assured by its

ability to handle large volumes of

newspaper and other mail which did

not require speed of transmission and

which could not be handled efficiently

or economically by other means of

transportation that were in use prior

to the building of the first transconti-

nental railroad.
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The Overland Mail

Indeed, it seems certain that the

necessity for greater speed was not the

controlling factor in bringing about

the establishment of the Overland

Mail. Service by steamship, al-

though expensive, had met rather ef-

fectively the needs of both the eastern

and western coasts of the continent.

It did not so well meet the needs of

the rapidly developing region that lay

in the basin of the Mississippi. More
particularly, so far as the eastern sea-

board was concerned, it was of espe-

cial advantage to the industrial North,

where abolitionist theories were gain-

ing strong foothold; it was of far less

value to the cotton-raising, slave-

holding South. Issues between North

and South were becoming more acute,

and each was eager to strengthen its

ties with the more remote western sec-

tions of the country, and particularly

with California, which, in the event

of open conflict, could supply vast

quantities of gold to that side with

which it might cast its lot. These

facts, it seems certain, explain in part

the establishment of the Overland

Mail—and go far toward explaining

the circuitous route which, as we shall

see, its coaches followed between St.

Louis and San Francisco, far to the

south of a more direct line between

these two termini.

A route even more essentially

southern had been established a year

before the Overland Mail went into

operation—that which connected San

Antonio, Texas, with San Diego, Cali-

fornia, by way of El Paso. Although

ostensibly a stage line, its route was
in many places almost impassable on

wheels, and as late as September,

1858, passengers and mails were being

carried between Fort Yuma and San
Diego on muleback. When the Over-

land went into operation, in that same
month, it followed the route of the San

Antonio-San Diego line between El

Paso and Fort Yuma.
Agitation which led to the estab-

lishment of the Overland Mail, grow-

ing out of discussions of the possi-

bility of a railroad to the Pacific, be-

gan as early as 1855. Two years

earlier. Congress had authorized sur-

veys of five alternative transconti-

nental railroad routes, but nothing

came of the project until, as we shall

see, the Union Pacific was completed,

in 1869.

i HE data obtained in these railroad

surveys, however, furnished impetus

to the idea of an overland mail stage

service, and provided ammunition for

the proponents of one proposed route

or another. A petition for such a

route was signed by 75,000 residents

of California in April, 1856, and the

people of Missouri were not less en-

thusiastic. Overland Mail bills failed

in 1855 and 1856, and the proposal

was debated heatedly in several suc-

cessive sessions of Congress.

Finally, on March 3, 1857, amend-
ments to the Post Office Appropriation

Bill contained provisions for the es-

tablishment of a service "from such

point on the Mississippi River as the

contractors may select, to San Fran-

cisco, at a cost not exceeding $300,000

per annum for semi-monthly, $450,-

000 for weekly or $600,000 for semi-

weekly mails, at the option of the

Postmaster General."

The service was to be provided in

"good four-horse coaches or spring



>06 Bell Telephone Quarterly JULY

wagons" and was to be performed

within twenty-five days for each trip.

The contractors were given the right

to preempt 320 acres of any land not

disposed of or reserved at each point

necessary for a station, which stations

were to be not nearer than ten miles

from each other.

Controversy as to the selection of

the route was not settled by the pas-

sage of the act. Under the law, the

contractors had the right to select the

route—but the Postmaster General

selected the contractors. A Tennes-

seean, and strong in his pro-southern

opinions, Postmaster General Brown
selected a route "from St. Louis, Mis-

souri and from Memphis, Tennessee,

converging at Little Rock, Arkansas;

thence via Preston, Texas, or as

nearly so as may be found advisable,

to the best point of crossing the Rio

Grande, above El Paso, and not far

from Fort Fillmore; thence, along the

new road being opened under direc-

tion of the Secretary of the Interior,

to Fort Yuma, California; and thence,

through the best passes and along the

best valleys for safe and expeditious

staging, to San Francisco."

The contract was awarded to John

Butterfield and six associates for a

semi-weekly mail at an annual com-

pensation of $600,000. The service

became one of the few of national im-

portance to which the name of an in-

dividual was commonly attached. It

was almost universally known as the

Butterfield Overland Mail.

So outspoken was the criticism of

the route selected, of which the total

length was 2795 miles, that the Post-

master General devoted considerable

space, in his annual report for 1857, to

a justification of his action in giving

it preference over other routes. At
its most southern point, it dipped

about 600 miles below the more direct

route through South Pass in Wyo-
ming, and was derisively called the

"oxbow" or "horseshoe" by one New
York paper.

The Service Inaugurated

Although opinions differed as to

the wisdom or fairness of the selection

of the route, the formal inauguration

of the Overland Mail service, on Sep-

tember 15, 1858, was greeted every-

where with enthusiasm. The first

eastbound trip reached St. Louis in

twenty-three days and four hours;

the westbound trip was made in

twenty-four days, eighteen hours and
twenty-six minutes.

At first. Concord coaches were used,

accommodating four passengers and
their baggage and 500 or 600 pounds
of mail. Later, more commodious
coaches were introduced, carrying six

to nine inside passengers and as many
as ten outside passengers. When
service was inaugurated, the passenger

fare was $100 for the through east-

ward trip and $200 from Memphis or

St. Louis to San Francisco. Later,

the eastward through fare was raised

to $200, then lowered to $150. The
differential between eastward and

westward fares was due to the fact

that most of the demand for passage

was from travelers bound for Cali-

fornia, many of whom went there to

remain permanently. Mail was car-

ried at the rate of one-half ounce for

ten cents. By 1860 the Overland

Mail was carrying more first-class

postal matter than the Panama line of

mail steamers. At the height of its

prosperity, the Overland had about
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THE OVERLAXD lUEL STAIiTING FKOM SAN FBANCISCO FOR THE EAST.—[Fbom > Pa(?W6RAM]

STARTING A TRIP OF THE OVERLAND MAIL
Reproduced from "Harpers Weekly'' of December li, 1858

one hundred coaches, seven or eight

hundred men—of whom about 150

were drivers—and about 1500 horses

and mules.

1 HERE was never any serious criti-

cism of the operation of the Overland

Mail, either as to speed or dependa-

bility. But the choice of the southern

i

route continued to be a subject of con-

itroversy. Advocates of the central

route continued to point out that the

southern route was not only circui-

jtous, but that at certain points the

; problem of providing water and pas-

' turage for horses and mules was a

i
serious handicap. Meanwhile, the

!

political issues out of which this con-

\

troversy grew were becoming more
[sharply drawn. Congressional ma-

jorities were shrinking into minori-

ties; minorities were becoming ma-
jorities. Differences between the

North and South were approaching an

open break.

Hardly more than a month before

Fort Sumter was fired upon, Congress

ended the career of the southern route

of the Butterfield Overland Mail. On
March 2, 1861, presidential approval

was given to an act authorizing the

Postmaster General to discontinue the

service over the southern route and to

provide for the conveyance, by the

same parties, of a six-times-a-week

mail by the central route, that is,

"from some point on the Missouri

River, connecting with the east, to

Placerville, California."
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But this decision, so clearly reflect-

ing the stirring political events of the

time, had not been made until the

practicality of the central route had

been demonstrated by one of the most

picturesque and romantic of all forms

of transcontinental communication

—

the famous Pony Express.

The Pony Express

(curiously enough, the Pony Ex-

press had been in operation almost a

year, as a private enterprise, when the

above mentioned act of March 2,

1861, gave it governmental support

and sanction. It had been inaugu-

rated, if not conceived, by William H.

Russell, of the firm of Russell, Majors

and Waddell, who were operating a

semi-monthly mail line from the Mis-

souri River to Placerville, via Salt

Lake City. It seems to have been in-

tended not only to provide speedy

service to the Pacific coast, but to

demonstrate the practicality of the

central route, in the hope that to this

route might be transferred the Over-

land Mail then being handled by But-

terfield and his associates over the

southern route. Doubtless one of the

motives which prompted Russell and

his associates to undertake the proj-

ect, which they did at first at their

own expense, was the hope that they

might eventually receive the Overland

Mail contract. Few enterprises as

daring as theirs are undertaken with-

out consideration of the much dis-

cussed ''profit motive."

Russell seems to have been

prompted to take the step which re-

sulted in the establishment of the

Pony Express in a conference with

Senator William M. Gwin, of Cal-

ifornia, who contended that it was

necessary to prove the feasibility of

the central route before he would be

able to persuade Congress to authorize

a contract over that route in prefer-

ence to the existing southern Butter-

field route.

Be that as it may, Russell, with

some difficulty, persuaded his partners

to join him and on January 27, 1860,

announced that he had decided to es-

tablish the Pony Express line. Prep-

arations for the inauguration of the

line got under way at top speed, and

by March 17 advertisements ap-

peared in San Francisco papers an-

nouncing that service would begin on

April 3. The announcement added

that the schedule time from San Fran-

cisco to New York was: for telegraph

dispatches—which were carried, of

course, only between the two termi-

nal points of the telegraph lines—nine

days; for letters, thirteen days. The
announced rates for both letters and

telegraph dispatches were: between

San Francisco and Salt Lake City,

three dollars per half ounce and un-

der, and to all points beyond Salt

Lake City, five dollars per half ounce

and under, and at these rates accord-

ing to weight.

W iTHOUT going too minutely into

details, the route may be described

as running westward from St. Joseph,

Mo., via the valley of the Platte River

to Fort Kearney, Julesburg, Fort

Laramie, South Pass, and Fort

Bridger, to Salt Lake City. From
this point it ran, a little south of due

west, through Carson City, over the

Sierra Nevadas to the south of Lake

Tahoe, to Placerville, and thence to

Sacramento. From this point the

mail was taken by boat to San Fran-

cisco.
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THE PONY EXPRESS
From an oil painting by N. C. Wyeth owned by the American Telephone and Telegraph

Company and used in its national advertising twenty-eight years ago

A way bill of the first westward trip

shows that the mail left St. Joseph at

6:30 on April 3, as announced;

reached Salt Lake City at 6:30 on the

ninth; Carson City at 2:30 on the

twelfth; Placerville at 2:30 on the

thirteenth; Sacramento at 5:30 on the

same day; and San Francisco, 1:00

a.m. on the fourteenth. For the first

time in history, mails had covered half

the width of the continent in a little

over ten days.

Figures on the volume of mail han-

dled by the Pony Express riders are

difficult to obtain. It is stated that

on an average, forty-one letters per

trip were carried to the Pacific coast

between November, 1860, and April,

1861. From April, 1861, to July of

that year, the average was sixty-four,

and from that date to the termination

of the service in October, 1861, the

average was ninety. The east bound
mail seems to have been much heavier

in volume. In April, 1860, 205 let-

ters were sent eastward by a single

express.

As has been stated, the original rate

for through messages was $5.00 per

half ounce or fraction thereof. In

August, 1860, and thereafter, one-

fourth ounce letters were carried for

$2.50 each. In April, 1861, the rates

were reduced to $2.00 per half ounce.

After July 1, 1861, the rate for half-

ounce letters was reduced to $1.00.

As a financial enterprise, the Pony
Express did not succeed. It seems

obvious enough, from an examination

of the rates above quoted, together

with figures as to volume of traffic,

that there must have been much truth

in the statement of Alexander Majors,
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one of Russell's partners, that "the

business transacted over this line was

not sufficient to pay one tenth of the

expenses, to say nothing about the

capital invested." The initial cost of

equipping the line has been stated to

have been $100,000; the cost of main-

tenance, $480,000; additional expense

due to the Washoe Indian War in Ne-

vada, in which stations were burned

and stock driven off by savages,

$75,000; and miscellaneous expenses,

$45,000, making a total of $700,000.

All of these expenses were borne by
the Russell firm up to the time when
the act of March 2, 1861, became ef-

fective. In addition to providing for

the carrying of a daily stage mail over

the central route, this law provided

for a semi-weekly Pony Express, and

thus gave the Russell enterprise a be-

lated blessing. The compensation for

the joint undertaking was fixed at

$1,000,000 per annum.

Ironically, the contract for operat-

ing the Pony Express was not awarded

to Russell and his associates, though

they had operated the enterprise, at

their own expense, with conspicous

success—from the standpoint of dem-
onstrating the practicality of the cen-

tral route, which seems to have been

one of its main purposes. The But-

terfield concern was given the contract

for both the overland mail and the

Pony Express. An arrangement be-

tween the Butterfield and Russell or-

ganizations was made, however, under

which Russell and his partners oper-

ated the Pony Express and the daily

mail coach service from the IMissouri

to Salt Lake City and the Overland

Mail (Butterfield) Company operated

the service from Salt Lake City west-

ward. The law specifically provided

that the Pony Express service should

be continued only until the completion

of the Overland telegraph. As we
shall see, this took place in October,

1861.

A Precious Heritage

It is not within the purpose of the

present article to dwell at length on

the heroism of the Pony Express rid-

ers, or to pay tribute to the originators

and operators of the line for the serv-

ice which they performed in operating

it. On this point it may perhaps be

sufficient to quote from "The Over-

land Mail" by LeRoy R. Hafen:

"From the standpoint of the nation,

the Pony Express was eminently suc-

cessful. It demonstrated the practica-

bility of the Central route and marked
the path for the iirst transcontinental

railroad. By shortening the distance

between the Atlantic and the Pacific

coasts it helped to unite the Pacific

and the Rocky Mountain region to the

Union during the first ominous year

of the Civil War. It showed the con-

quest of the West in one of its most

spectacular phases, and is an act in

the great Western drama that will al-

ways be recalled as one of our most

precious heritages."

With the last trips of the Pony Ex-

press riders, the era of which they

were the most glamorous exponents

came to a close, and a new era be-

gan—the era of which the mechaniza-

tion of means of speeding the written

word, and later the spoken word, was

to be the keynote. The instrumen-

talities of transcontinental communi-
cation which belong to this era of

steam and electricity will be consid-

ered in Part II of this study.

(To be concluded)

I



TELEPHONE STATISTICS OF THE WORLD

Figuresfrom the Most Complete Survey of its Kind— Which Show,

Incidentally, the High Development ofFacilities and the Frequency

of Use of the Service in the United States

By KNUD FICK

N the basis of official statistics

with respect to the telephone

systems in this country and

abroad as of January 1, 1939, it may
safely be estimated—with allowance

for war-time conditions—that more

than 43,000,000 telephones are in

service throughout the world at the

present time. Nearly two-fifths of

these telephones are owned and oper-

ated by the Bell System in the United

States, and more than 93 per cent of

all telephones in the world can be

reached (except for war restrictions in

some foreign countries) from any Bell

System telephone. On the basis of

present calling rates, approximately

65,000,000,000 local and long distance

calls per year are made over the

world's telephones.

The latest complete data regarding

world telephone facilities were re-

cently published by the American

Telephone and Telegraph Company in

a pamphlet entitled "Telephone and

Telegraph Statistics of the World,

January 1, 1939." This publication,

the most complete survey of its kind,

is based upon extensive information

gathered by the Chief Statistician's

Division from the organization or or-

ganizations, private or governmental,

which operate telephone or telegraph

systems in each foreign country. A
number of tables and charts shown
in that pamphlet are reproduced in the

following pages.

During 1938, the total number of

telephones in the world increased

some 4.7 per cent, from 39,245,069 to

41,090,347. Slightly over 53 per cent

of all telephones on January 1, 1939,

were connected to automatic ex-

changes, including 9,150,000 dial tele-

phones in this country. Associated

with the total of 41,090,347 tele-

phones were 174,548,000 miles of

telephone wire, some 6,000,000 miles

more than the year before, and equiv-

alent to more than 400 feet of wire

for every one of the world's inhabi-

tants. The United States, with 19,-

953,263 telephones, accounted for

48.56 per cent of the world's total

number of instruments and for 53.20

per cent of the world's telephone wire,

although this country has only 6 per

cent of the total number of people in

the world.

On January 1, 1939, Europe, with

4^/2 times the population of the United

States, had a total of 15,305,459 tele-
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phones (including 9,840,000 dial tele-

phones) and 59,033,000 miles of tele-

phone wire, representing 37.25 and

33.82 per cent, respectively, of the

world totals of telephones and wire.

In the United States, there was an

average of 4.65 miles of telephone

wire per telephone, compared to 3.86

miles per telephone in the world out-

side the United States.

About three-fifths of the world's

telephones were owned and operated

by private companies, including 4,-

548,726 privately operated telephones

outside the United States. Nearly 81

per cent of the 16,588,358 telephones

in government-owned systems were in

Europe.

Referring to the table "Telephone

Development of the World, by Coun-

tries," it will be seen that the largest

national telephone systems outside the

United States, in the order of their

size, were in Germany, Great Britain,

France, Japan, Canada and Russia,

these being the only countries with

more than a million telephones each.

In order to make allowance for the

differences in the sizes of the various

nations, telephone development is con-

ventionally expressed as a ratio be-

tween population and number of tele-

phones. A glance at the chart headed

"Telephones per 100 Population" will

show that the foreign countries with

large telephone systems are not neces-

sarily those with the most telephones

in relation to population. Thus, the

countries where the number of tele-

phones correspond to more than 10

per cent of the population were, in the

order of relative development, the

United States, Sweden, New Zealand,

Canada, Denmark and Switzerland.

1
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The United States had 15.37 tele-

phones per 100 population, a tele-

phone development 2 1 per cent better

than the next highest ranking system.

In this connection it is of interest

to note that the largest five telephone

systems operating wholly or predomi-

nantly under private ownership
(namely, those in the United States,

Canada, Italy, Denmark and Argen-

tina) had an over-all telephone devel-

opment of 11.38 telephones for each

100 of their combined population,

compared with an aggregate develop-

ment of 2.81 telephones per 100 popu-

lation for the largest five countries in

which telephone service is operated by

a department of the national govern-

ment. These latter countries (Ger-

many, Great Britain, France, Japan

and Russia) contain, in the aggre-

gate, one-fifth of the world's popula-

tion, or more than twice as many peo-

ple as are served by the largest five

private systems. The latter systems,

however, have twice as many tele-

phones in service. Telephone wire

similarly averaged 0.55 miles per

capita in the five privately owned

systems and only 0.11 miles per capita
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January 1,1939
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in the government operated systems,

while telephone traffic amounted to

175 and 35 annual messages per

capita, respectively.

United States cities continue in the

lead among all the cities in the world,

as far as telephone facilities are con-

cerned, both in actual number and

in relation to population. New York

City, with an estimated population of

7,333,000 at the beginning of 1939,

had 1,632,348 telephones,—more than

any other city in the world and, in

fact, more telephones than in all of

France. Greater London is about 30

per cent more populous than New
York City, but New York City had

38 per cent more telephones. The
central part of London, with only a

little over 4,000,000 people, had 717,-

468 telephones, whereas Chicago, with

a population of 3,550,000, had 962,-

351 telephones, or 27.11 per 100 in-

habitants, compared with 17.81 in

central London.

Berlin's population of 4,339,000

was served by 599,911 telephones, or

only 13.83 per 100 population. Paris,

with a population of 2,830,000, had

437,139 telephones, or 15.45 tele-

phones per 100 inhabitants. More
than 100 large cities in this country

had a telephone development superior

to that of any one of these three Eu-

ropean capitals.

The world's leading cities, in point

of relative telephone development, are

to be found in the United States.

Among large cities, Washington, D.

C, ranked first, with 40.14 telephones

per 100 population, and San Francisco

second, with 38.53 telephones per 100

population. Outstanding among for-

eign cities in this respect was Stock-

holm, Sweden, with 32.64 telephones

OWNERSHIP OF

I

THE WORLD'S TELEPHONES

January 1,1939

per 100 inhabitants within its tele-

phone exchange area, and 38.28 in the

city of Stockholm proper.

Not only is the telephone develop-

ment of foreign countries everywhere

below that of the United States, but

elsewhere a greater proportion of the

telephone facilities is frequently con-

centrated within the large metropoli-

tan centers. Thus, one-third of all

French telephones are in metropolitan

Paris, more than a third of all those

in Great Britain are in Greater Lon-

don, more than a fourth of those in

Sweden are in Greater Stockholm, etc.

In this country, only about 8 per cent

of all telephones are in New York City

and less than 5 per cent in Chicago.

The corollary of this situation is that

the telephone facilities of those for-

eign communities which are less

densely populated appear, in most
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cases, extremely inadequate when
compared with American standards.

Typical development statistics for

European communities with a popu-

lation of less than 50,000 were 2.31

telephones per 100 population in

France, 3.00 in Germany, 4.73 in

Great Britain. Canada, Switzerland

and the Scandinavian countries had a

somewhat better telephone develop-

ment in the smaller communities than

did the large European countries. In

similar communities in the United

States there were 11.22 telephones for

every 100 people—a better telephone

development than that to be found in

any large city in Asia, Africa or

South America and in all but a very

few capitals in Europe.

During 1938, nearly 29 billion local

and long distance telephone calls were

completed in the United States, equiv-

alent to some 223 messages for every

man, woman and child in the country

or to 1,469 calls per average telephone

in service during the year. The aver-

age per capita telephone use in the

world outside the United States was
only 16 calls during that year.

The telephone facilities at the dis-

posal of the American public are far

more extensive than those found

abroad. In this country a greater

proportion of the population in each

community, whether large or small,

has ready access to a telephone; a

greater and more complete network of

long distance wires and cables pro-

vides rapid and dependable voice

communication from city to city; and

overseas radiotelephone circuits bring

nearly every important point in the

civilized world within reach of the

American telephone.
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A. T. & T. VICE PRESIDENTS IN NATIONAL DEFENSE POSTS

X wo Vice Presidents of the American

Telephone and Telegraph Company,

Frank B. Jewett and William H. Harri-

son, have been appointed to important

posts in connection with the country's

program of national defense. Dr. Jewett,

who is also President of the Bell Tele-

phone Laboratories, is serving as a mem-

ber of the National Defense Research

Committee. Mr. Harrison, Vice Presi-

dent and Chief Engineer, has been made

Director of the construction division of

the production department of the Na-

tional Defense Advisory Commission, and

is now on leave of absence from the tele-

phone business.

The National Defense Research Com-

mittee, of which Dr. Jewett has been ap-

pointed a member, is empowered to cor-

relate and support scientific research on

the mechanisms and devices of warfare,

to aid and supplement the experimental

and research activities of the Army and

Navy, and to conduct research for the

creation and improvement of instrumen-

talities, methods, and materials of war.

Chairman of the committee is Dr.

Vannevar Bush, President of the Car-

negie Institution. Other members are

Dr. James B. Conant, President of Har-

vard University; Dr. Karl T. Compton,

President of Massachusetts Institute of

Technology; Dr. Richard C. Tolman, of

the California Institute of Technology;

Conway P. Coe, U. S. Commissioner of

Patents; Rear Admiral H. G. Bowen, of

the Navy; and Brigadier General G. V.

Strong, of the Army.

An initial division of the work of the

committee has been made in five major

groups under the supervision of the mem-
bers, as follows: Armor and ordnance,

Dr. Tolman, chairman; Bombs, fuels,

gases, chemical problems. Dr. Conant,

chairman; Communication and trans-

portation. Dr. Jewett, chairman; Detec-

tion, controls, instruments, Dr. Compton,

chairman; Patents and inventions. Com-
missioner Coe, chairman.

William S. Knudsen, who is in charge

of correlating production under the na-

tional defense program, pointed out in

announcing Mr. Harrison's appointment

that he has had general direction of vast

construction activities reaching into every

state in the Union, thereby gaining a

unique knowledge of the architectural

and engineering professions and the

building construction industry through-

out the country. The appointment of

Mr. Harrison conforms with Mr. Knud-
sen's policy of not selecting men from a

particular industry to handle the re-

sponsibilities pertaining to their own
business or profession, but rather men
outside the industry who have had a

broad experience with its problems, its

personnel, and its facilities.

DIRECTORS ARE RE-ELECTED AT ANNUAL MEETING

At the annual meeting of the American April 17, the Directors were re-elected.

Telephone and Telegraph Company, held About 400 persons attended the meeting,

at 195 Broadway, New York City, on and the total number of shares voted was
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11,069,110. This represents 59.2 per

cent of the outstanding stock; 52.9 of the

stockholders voted by proxy or in person.

President Walter S. Gifford presided.

In referring to the reduction of $5,300,-

000 in long distance rates which was to

become effective on May 1, Mr. Gifford

said:

"In some of the publicity following the

announcement of this rate reduction, and

occasionally from other sources, I get

the impression that there are a few who
believe that somehow we gain enough

new business through these long distance

rate reductions and secure sufficient mass
production economies to leave the Com-
pany with substantially as good net earn-

ings after the reduction as before. Some
even suggest the net earnings will be

more. I should like to take a few min-

utes of your time to give you the facts.

"Let us consider the new or additional

business part of this conclusion first. If

we make a rate reduction which amounts

to, say, 20 per cent of our long distance

gross revenue, it is a matter of arithmetic

that we must secure in new business the

equivalent of 25 per cent of our remain-

ing revenue if we are to come out with

the same total dollars of revenue with

which we started. Even then, of course,

as I will discuss in a moment, the Com-
pany would be far from having the same
net earnings, since the 25 per cent in-

crease in revenue could only come from

an increased number of calls and each

new call requires operators, switchboards,

circuits, and men to maintain the facili-

ties; that is, requires added expense.

Still more than 25 per cent new business

would be necessary, therefore, before the

Company's former dollars of net earnings

could be realized, and of course, if added
plant investment were required to care

for the increase in business, even more
than the former net earnings would be

needed to earn a return on this additional

investment. The fact is that there is no
basis in experience for the conclusion that

anything like these amounts of new busi-

ness are secured from a given reduction

in long distance telephone rates.

"Secondly, our long distance business

has different characteristics from those

businesses to which the principle of mass
production economies is applicable. Ev-
ery long distance call which we handle is

a separate and individual transaction.

There must be operators available at each

terminal to handle these calls, and, if it

is a switched call, other operators at

intermediate points. There must be
switchboard capacity at each terminal,

and sometimes at intermediate points. A
substantial portion of the expense on long

distance calls relates directly to this ex-

pense of handling the call, and the very

nature of the business makes it impossible

to get mass production economies as to

this part of the expense.

"You may well ask then, 'How is it

possible that we have made so many rate

reductions over the last fourteen years?'

or, stated another way, 'How have we ob-

tained the necessary economies in over-all

operation so as to make these many re-

ductions possible?' The fact is that such

economies have come about through two
major contributions within the business.

One is the continued development of

cheaper and more efficient telephone

plant, including transmission systems by
which a large number of telephone chan-

nels can be provided over a single circuit;

and the other is through improvements in

administration and the operating job it-

self.

"The general thesis that we get all or

even a large part of our money back from

rate reductions through new business and
mass production savings in expense is

unsound. It has not been our experience,

and we have had considerable experience

with rate reductions over the years. Your
management is satisfied that we recover

through these sources only a small part

of our loss; that for the long pull we
must, as in the past, continue to depend
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upon research and upon improvement in

operations for reductions in costs; and
that, in the long run, reductions in rates

can be made only if and as such reduc-

tions in costs are realized. We shall con-

tinue our efforts along these lines to make
telephone service more economical for the

user,"

=s^
CONTRIBUTORS TO THIS ISSUE

r* OLLOwiNG graduation from the Uni-

versity of Delaware with a B.S. degree,

in 1911, Charles J. Schaefer, Jr. was

engaged in hydrographic and construc-

tion engineering for three years, when he

entered the Bell System in the Traffic

Department of The Bell Telephone Com-
pany of Pennsylvania at Philadelphia.

Prior to his entering the military service

as a regular army officer in 1917, he was

an engineer on toll rates and toll engi-

neering. Following the World War he

resigned his commission as Captain of

Artillery and returned to the Bell of

Pennsylvania in the Personnel and Public

Relations Department. In 1925 he was

transferred to the American Telephone

and Telegraph Company, where he is now
Secretary of the Employees' Benefit Com-
mittee and Staff Assistant in the Person-

nel Relations Department. In addition

to his participation in the development

and administration of benefit, pension,

and related activities, he has been Secre-

tary of the Trustees of the Theodore N.

Vail Memorial Fund and of the National

Committee of Award for a number of

years, and in this capacity has been espe-

cially interested in the recognition of out-

standing public service as exemplified by

the Vail Medal awards. He is the author

of "The 'Plan for Employees' Pensions,

Disability Benefits and Death Benefits'

Completes Twenty-five Years of Service,"

which appeared in the Quarterly for

January, 1938.

JJLAViNG majored in Journalism, Clar-

ence S. BoLEN was graduated by Ohio

University, at Athens, 0., in 1926 with

the B.A. degree. After three years of

newspaper work he joined the Public Re-

lations Department of the Southern Bell

Telephone and Telegraph Company at

Atlanta in 1929. He became Editor of

The Southern Telephone News in 1939.

The photographs as well as the article

about the recent Third Army maneuvers
are the result of his pursuit of the Red
and Blue armies through several states.

After graduation from the University

of Pennsylvania with the B.A. degree in

1910, Peter L. Schauble taught for

three years. In 1913 he entered the

Commercial Department of the Bell Tele-

phone Company of Pennsylvania at Erie,

and later served as local manager at

Warren and at Erie. In 1919 he was
transferred to the Public Relations De-

partment in Philadelphia, was made Ad-
vertising Supervisor in 1922, and in 1927

became General Information Manager.

As head of the Company's Public Rela-

tions Department, he was deeply inter-

ested in the part which communications

played in the national convention to

which Philadelphia played host last June.

SHORTLY before receiving the degree of

B.E. from the University of Iowa in

1917, Glen Ireland entered the Army,
serving for about two years as a signal of-

ficer in the Field Artillery. In 1919 he

was employed by the Northwestern Bell

Telephone Company (then the Iowa

Telephone Company) on construction

work. He was later transferred to the

Engineering Department at Des Moines,

where he became Division Transmission
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Engineer. In 1923 he was transferred to

the American Telephone and Telegraph

Company in New York. There, in the

Department of Operation and Engineer-

ing, he worked on toll transmission prob-

lems and later on equipment maintenance

matters. He was appointed Transmission

Engineer of the A. T. & T. Co. in 1939.

Included in his interests, therefore, are

matters which may affect telephone trans-

mission—as did the magnetic disturb-

ances of last March.

XVeceiving the B.A. degree from Lafay-

ette College in 1907, and the LL.B. de-

gree from New York Law School in 1909,

Robertson T. Barrett practiced law

until 1918, and for the next three years

was engaged in newspaper work. In

1921 he joined the Information Depart-

ment of the A. T. & T. Company, and

since 1936 he has combined his duties

in that department with those of Histori-

cal Librarian of the A. T. & T. Co. He
is editor of the Telephone Almanac, and

has contributed a number of articles to

the Quarterly, the most recent being

"The Telephone as a Social Force" in

the issue for April, 1940.

r>0RN in Denmark, Knud Fick was

graduated in 1916 from Hellerup Gym-
nasium, near Copenhagen, with a degree

corresponding to Bachelor of Arts, sup-

plementing this two years later with the

degree of Candidate of Philosophy from

the University of Copenhagen. Follow-

ing a number of years in the Foreign Of-

fice and other branches of the Danish

Government, he joined the American Tel-

ephone and Telegraph Company in 1925.

In the Chief Statistician's Division of the

Comptroller's Department he has been

in charge of statistics and economics re-

lating to foreign telephone development.

In 1932 he was sent to Madrid, Spain,

and in 1938 to Cairo, Egypt, in connec-

tion with work for the International Tele-

communication Conferences. His present

discussion of what statistical analysis re-

veals about the world telephone situation

—as of a year and a half ago—is his

sixth annual contribution to the Quar-

terly on this topic.
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OUR PART

IN NATIONAL

DEFENSE

The Bell System is a nation-wide

telephone system— ready to

serve the United States in normal

times or emergency. It has . .

Walter S. Cijford, President, American
Telephone and Telegraph Company

1. The trained forces to operate telephone

equipment and plant.

2. The trained staflFs to direct these opera-

tions.

3. The latest motorized, mechanized tele-

phone groups of great mobility which

can concentrate anywhere quickly.

4. A dependable service of supply that

reaches anywhere in the United States.

5. A source of supply— the Western Elec-

tric Company, devoted to telephone

manufacture.

6. A great laboratory that brings the ad-

vance of science to bear on the improve-

ment of telephony.

7. The financial strength to keep going

and work ahead for the future.

Each is important. All are necessary for

good telephone service from day to day

and for the needs of national defense.

It is the organization, the team-work, that

counts. That means trained, experienced

men and management, working together

and planning ahead, so that the right ma-

terial and the right "know how" will be at

the right place at the right time.

The Bell System is ready to do its part in the Nation's Program of National Defense

This Bell System advertisement is current in national
magazines during October
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THE BELL SYSTEM'S PART IN

NATIONAL DEFENSE

A Statement Broadcast over a Nation-wide

Radio Network on October 14, 1940

By WALTER S. GIFFORD

President^ American Telephone and Telegraph Company

XN these critical times, national defense is the concern of

all of us. Communications are an essential part of our

national defense and I am happy to report to you that

telephone facilities in America are by far the most com-

prehensive and the best in the world. In fact, surveying

American industry as a whole, it is encouraging to realize

— notwithstanding views lo the contrary — that there is

greater cfriciency under American democracy llian under

any other form of government.

Your telephone service is the rcsnh of initiative and

ability, fostered and given free rein in an enterprise pri-

vately owned and privately managed. And today we of the

Bell Svsteni—and llicrcarc more llian 300.000 of us— are
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ready to do our full part in the national defense program.

Our business is financially sound. We have the best tele-

phone equipment in the world and we have plenty of it.

It has been provided out of the voluntary savings of many

hundreds of thousands of men and women. We have a

great scientific laboratory, which coustantly strives to

improve the communication art in which we have always

been the leader. Our Western Electric Company, manu-

facturer of telephone equipment for over sixty years, is

our service of supply, with stocks of apparatus and mate-

rials in Avarehouses strategically located throughout the

nation. The Laboratories and the Western Electric, with

their scientific and manufacturing experience, are cooper-

ating with the Army and the Navy and the air forces, and

are helpful in supplying some of their important needs and

in solving some of their important problems. Our tele-

phone construction and maintenance crews are fully mech-

anized and can be concentrated anywhere quicldy. Above

all, trained and experienced men and women and the

management work together in full cooperation, and we

are accustomed to plan ahead so that the right material and

the right skill will be at the right place at the right time.

It is a real satisfaction to all of us in the Bell System,

and I feel sure it is to you, to know that we can contribute

much to the success of our country's national defense — a

success which will demonstrate anew the efficiency of

American democracy.
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NEW ENGLAND WINTER
This scene of ice-festooned telephone wires is Fig. i of the

article which begins on the opposite page
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OUTWITTING OPEN WIRE'S WORST FOE

Study of Areas Where Ice Storms Are Likely to Occur, Building

to Withstand Expected Loads, Substitution of Cable as Economics

Permit, Increase the Reliability of Outside Plant

By RAYMOND C. SILVERS

.T
|HE beauty of an ice-sheathed

countryside glistening in the

sun has long been a source of

poetic inspiration. Countless school-

boys have declaimed from James Rus-

sell Lowell's "The Vision of Sir Laun-

fal" that, "No mortal builder's most

rare device could match this winter

palace of ice." In fact, the sight of

trees and bushes and blades of grass

encased in brilhant icy armor is a

cherished picture to nearly everyone.

But not to the telephone man. To
him an ice storm means trouble.

To provide a service free from in-

terruption is the constant aim of the

telephone Plant design, construction,

and maintenance forces. Wind and

storm and flood—the elements—are

among their strongest opponents. Tor-

nado, fire, ice, torrential rains—one

or more of these may strike anywhere
and leave wreckage in its trail. Each
year, however, the Bell System is

building up greater resistance to them
and thereby is continually increasing

the reliability of its service. Re-
search work in the Bell Telephone

Laboratories leads to new materials

and apparatus which make for this

end. Stronger materials, closer man-
ufacturing controls, new maintenance
methods, the extension of the cable

network—all these measures combine
to make the outside plant more nearly

invulnerable and bring it closer to

that elusive goal of day-in and day-
cut uninterrupted service.

Through the years, in fact from its

very beginnings, the Bell System has
striven to build lines which would
withstand the compelling grip of ice

wherever ice storms might be ex-

pected; to build lines which would
give service when ice has brought
highway traffic to a standstill, immo-
bilized whole communities, and put

a special value on telephone com-
munication. Each year sees telephone

service more nearly proof against the

sudden onslaught of these storms.

The degree of success in this long-

drawn battle against ice and its ally,

wind, has been far greater than the

casual observer may realize. Failures

occur, yes; but it must be remembered
that it is the failures which make vic-

tories go unsung.

Some of the problems that are met
and some of the measures which have
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Fig. 2. IN WISCONSIN

brought about this greater dependa-

bility of Bell System service under

winter conditions are discussed in this

article.

When Ice Forms

As far as telephone plant is con-

cerned, damage from ice is most likely

to occur as a result of its formation

about aerial wires during a rainfall

when temperatures are either at or

just below freezing. Less frequently,

wet snow will accumulate in consid-

erable amount on wires and poles;

and in other cases atmospheric con-

ditions may produce deposits of frost.

In some parts of the Pacific North-

west, where occur what are locally

known as "silver thaws," heavy en-

casements of rime have accumulated

on wires to the thickness of several

inches. Examples of accumulations

of ice on wires and trees are shown in

the accompanying photographs. Fig-

ure 1 (page 230) is a scene in New

England; Figure 2 shows the ice cov-

ered wires of a line in Wisconsin; and

the picture in Figure 3, taken in

northern California, is an illustration

of the extent to which insulators and

crossarms become loaded and fes-

tooned with snow. Figure 4 is a pho-

tograph of ice and frost on a rural

telephone line not far from Seattle.

Measurements at this point showed
the wire to be encased with ice to a

diameter of %-inch with a frost de-

posit overlaying the ice—the total di-

ameter of wire, ice, and frost being

7 inches.

In 1911 Theodore N. Vail, then

President of the American Telephone

and Telegraph Company, wrote to J.

J. Carty, the chief engineer, "I would
like to have you prepare a map of

the United States showing the extent

and range of each sleet storm that

we have had in this country which has

affected the wires, going back as far

as there are any particular records,
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Fig. 3. IN THE MOUNTAINS OF NORTHERN CALIFORNIA

and far enough if possible to see the object being, if there are sections

whether any particular section of the in the country where these storms are

country is more liable to these de- more Hable to occur than others, that

structive sleet storms than others

—

we can lay out our underground con-

Fig. 4. ICE AND FROST

The total diameter of these encrusted telephone wires is seven inches
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struction in such a way as to cover

these sections first." After collecting

all available information on ice storms

affecting the Bell System plant prior

to that time, the map was prepared

for Mr. Vail.

This marked the start of the sys-

tematic compilation of detailed rec-

ords of ice storm damage to System

lines, including comprehensive data

with regard to the severity of ice

storms, their frequency and distribu-

tion, as the basis for intelligent design

of the pole line and wire plant. From
that time on, as storm data became

available, they were posted, using

coded-head pins, on a large wall map
of which Figure 5 is a reproduction.

This ice storm map covered the

United States and that portion of

Canada in which the Bell Telephone

Company of Canada operates. The
various Companies in the System con-

tinued to prepare these careful re-

ports, which in turn were posted on

the map until it represented the his-

tory of 25 years of experience with

ice on wires of the Bell System.

For the purpose of the map, ice

storms were divided into two classes

from the standpoint of intensity:

heavy and medium. When the diam-

eter of the ice-covered wires in any
storm was %-inch or greater, or when

the damage was commensurate with

a storm of this intensity, the storm

was designated as "heavy." When
the diameter in a given storm was less

than %-inch but sufficient to cause

appreciable damage to the aerial plant,

it was regarded as "medium." It

should be noted at this point that the

above classifications of storms as

"heavy" or "medium," made for the

purpose of measuring storm severity

and frequency, are not the same as

the definitions of heavy and medium
storm loading which were subse-

quently adopted in the National Elec-

trical Safety Code, as discussed later

in this article.

Areas on the map (Figure 5) in

which "heavy" ice storms were re-

corded are marked with pins with

heads having a black background.

The pin head code for showing the

frequency of occurrence of such

heavy storms is indicated at the bot-

tom of this page. Areas in which me-

dium ice storms only were experienced

are designated by pins having a white

background with black markings, the

same general type of code as in the

case of heavy storms being employed

but using black instead of white lines,

crosses and dots to indicate frequency

of occurrence.

PIN Head Code for Heavy Storms
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Fig. 6. N.E.S.G. STORM LOADING MAP
Since 1926 this has served as a guide to the wire-using companies

Again, to keep clear the distinction

between storm loading and storm

damage, this map indicates only the

intensity and frequency of occurrence

of storm loads. As indicated later,

in the design and maintenance of the

telephone plant the strength of con-

struction and use of the more storm

proof types of plant are varied to

meet the storm loads which experience

shows may be imposed. A map such

as that shown in Figure 5 serves its

main purpose when it shows which

areas should be fortified against dam-
age and service disruption.

In those areas where heavy storms

predominated, the occurrence of me-

dium storms has not been indicated.

However, in sections where most

storms were "medium," but in which

some heavy storms occurred, pins with

black background and pins with white

background are to be seen inter-

mingled.

The method adopted in posting the

map results in a closer spacing of the

pins in those areas in which ice storms

are more prevalent. In those areas

where the telephone plant was not op-

erated by companies associated in the

Bell System, in which no open-wire

telephone plant existed, or in which

no ice storms were reported, no pins

were placed. It is interesting to ob-

serve over what an extensive portion

of the United States at least one ice

storm was experienced during the pe-

riod of the study.

Data such as this map provided

were not available from any of the

regular sources of meteorological in-

formation, and were needed to put on

a more exact and economically sound
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Fig. 7. ICE CATCHERS
These racks of various sizes of wire, located at different points throughout the country, add

to the information about accumulations of ice

basis the determination of the type of

telephone line adequate for a given

locality. The importance of delineat-

ing these ice storm zones is evident

when we consider that the cost of,

say, a typical 30-foot 40-wire pole line

constructed to meet conditions to be

expected in areas where heavy ice

storms occur frequently would be one

third again as much as would that of

a similar line where such storms do

not occur.

The N.E.S.C. Code

In the National Electrical Safety

Code, drawn up under the procedure

of the American Standards Associa-

tion by a sectional committee under

the sponsorship of the National Bu-

reau of Standards, the United States

is divided into three different storm

loading areas based on weather condi-

tions, as shown in Figure 6. The es-

tablishment of these areas as a guide

to the wire-using companies in their

basic construction and maintenance

practices has been an important con-

tribution to the art of overhead line

construction and has made for safety

to employees and the public as well as

being an aid in setting up standards

to promote continuity of service. The
data on ice storms compiled by the

Bell System, previously referred to,

have been helpful in this connection.

Since the issuance of the fourth edi-

tion of the Safety Code in 1926, ad-

ditional data on ice and wind during

storms have been accumulated by the

electric light and power, railroad, tele-

graph, and telephone companies, all of

which cooperate in the preparation of

the Code. Data on wind velocities

were, in the main, obtained from the

United States Weather Bureau. In

addition to collecting data on ice de-

posits on Hne wires and on the wind

conditions accompanying ice accre-

tions, racks carrying lengths of differ-

ent sizes of wire were placed at vari-

ous locations throughout the country

as an aid in determining the magni-
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Fig. 8. Substitute for Ice

Since it is not always winter at the Chester,

N. J., field laboratory of the Bell Telephone

Laboratories, bricks are here being hung on

wires to test their strength

tude of ice accumulations. Figure 7

shows such racks installed in 1929 at

the Chester, New Jersey, field labora-

tory of the Bell Telephone Labora-

tories. These are only two out of

more than 100 located at various

points throughout the country by a

joint communications and railroad

committee to study storm loading con-

ditions, the work being done by the

Association of American Railroads,

Western Union Telegraph Company,
Postal Telegraph Company, and Bell

System cooperatively. Similar work
was done under the auspices of the

Edison Electric Institute, involving

the installation of approximately 125

racks and associated equipment for

taking observations on all formations

on electrical supply line conductors.

In the light of additional storm

data which have been collected, it ap-

pears that in the revision of the Code,

which is now under way, some changes

may be desirable in the general lines

of demarcation between the areas and

in the assumed wind velocities in these

areas.

Ice Loads and Telephone Wires

UuR early arithmetic taught us that

the area of a circle is in proportion

to the square of its radius. From
this, it follows that the weight of ice

accumulations on wires increases rap-

idly with the thickness of the coating.

A sheath of ice of /4 inch in radial

thickness adds a load of only two

ounces per foot of wire. A H-inch

coating, however, results in the addi-

tion of a weight of about six ounces

per foot, and an accumulation of 1

inch in radial thickness amounts to

about 22 ounces per foot. By simple

arithmetic, the weight of a 1-inch

coating of ice on a telephone wire in

a 150-foot span would amount to

about 200 pounds, or about 15 to 40

times the weight of the wire itself.

This is evidence of the potentialities

for damage through ice loads alone.

It must not be inferred that ice is

necessarily deposited as uniform and

symmetrical coatings. On the con-

trary, it may be said that, except in

the case of light glazes, a uniform ice

coating is fou-nd only infrequently.

The fact that it ordinarily appears as

a pendant deposit of non-circular sec-

tion, and frequently in the form of
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icicles, is only one factor which has

added to the difficulties of obtaining

reliable and useful data on ice accu-

mulations and appraising their effect.

To place on a workable basis infor-

mation obtained in the field on ice

deposits, it has been the practice to

equate it into terms of equivalent ra-

dial ice coatings.

In laboratory tests it is often neces-

sary to simulate ice loads. Figure 8

shows a span of wire at the Chester

field laboratory being loaded with

bricks to test a new type of tie for

securing the wire at the insulators.

It is not alone the weight of ice on

a wire which makes for damage. Its

presence also increases the sail area

which the wire presents to the wind.

The diameters of line wires commonly
used in telephone work vary from

about .080 inch to about .165 inch

and it is readily evident that a ^-inch

radial ice coating increases the area

exposed to the wind by 700 to 1300

per cent. With a sufficiently strong

wind transverse to the line, the wind

pressure per foot of ice-covered wire

may considerably exceed the weight

of wire and ice combined. For this

reason a heavy ice load acting to-

gether with a strong wind results in

a particularly destructive combina-

tion.

Moderate ice loads alone have little

mechanical effect on telephone wire.

But fairly light glazes of ice when
acted upon by wind of only medium
intensity sometimes are responsible

for a phenomenon known as dancing,

which is now being given active study

on wires and cables both in service

and at the Bell Telephone Labora-

tories' testing ground at Chester.

Fig. 9. Cross-arms Down
The weight of the ice load on these wires has

pulled the cross-arms from the pole

Dancing wires oscillate in a plane

vertical to the wind. The dancing is

sometimes of sufficient violence to

short-circuit the wires; to cause me-

chanical damage at the insulators, due

to chafing; or to produce breakage or

weakening of the wire from the "fa-

tigue" of the metal which results when
the wires are bent back and forth

while dancing. Some types of long

distance carrier telephone circuits

must be built with relatively close

spacing between the two wires consti-

tuting each pair, and on such circuits

the swinging of ice-glazed wires in the

wind may result in the actual freezing

together of the wires.
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Heavy ice loads or combinations of

ice and wind may result in either wire

breaks due to the increased tensions

developed or in permanent stretching

of the wire. Increased sags due to

permanent stretching not only reduce

clearances between wire and ground

but also increase the possibility that

the wires may swing together in the

wind during and also after the ice

storm. A severe ice storm may there-

fore not only necessitate the replace-

ment or repair of broken or damaged
wire but may entail considerable work
and expense for the readjustment and

correction of wire sags.

Ice accumulations which may not

be sufficient to cause mechanical dam-

age may react adversely on the trans-

mission efficiency of telephone cir-

cuits. At carrier frequencies they

may greatly increase the attenuation

losses during their presence on the

wires. In combination with an ac-

cumulation of ice on crossarms, insu-

lators, and at transposition points

—

where wires interchange positions in

order to minimize interaction between

circuits and improve circuit perform-

ance—these losses may reach a point

where the circuits become temporarily

inoperative.

On the most exacting types of long

distance circuits, it is essential that

uniformity of wire sags be maintained

within close limits in order to avoid

crosstalk. Permanent stretching of

wire may take place in varying de-

grees under heavy storm loads, with

the result that after the ice has melted

there may be considerable differences

in the sags between the two wires of

a pair making up a telephone circuit.

To prevent the tendency, under such

conditions of unequal wire sag, for

one telephone circuit to crosstalk over

into another, it may be necessary fol-

lowing a storm to make a general

readjustment of sags to meet the lim-

its permissible for sag differences.

Effects of Ice and Wind Loads
on the Pole Structure

While wire is the chief sufferer, ice

sometimes builds up to the point that

the crossarms can no longer support

the weight of the ice-covered wires.

Then the arms either break or are

stripped from the pole. Figure 9 is

a photograph taken after a New Eng-

land ice storm which tore the cross-

arms from their attachments to the

pole. Crossarms and poles may also

fail due to unbalanced loads on the

pole structure resulting from breakage

of the wire by excessive ice loads.

The most serious condition, how-

ever, from the standpoint of the pole

plant, occurs where a strong wind

transverse to the line either accom-

panies the formation of ice and snow

deposits or follows a storm before the

ice accumulation has had an oppor-

tunity to melt. A pole break due to

such conditions is shown in Figure 10.

It is fortunate, however, that while

ice storms may occur fairly fre-

quently and high winds still oftener,

the chances of heavy ice and high

wind occurring simultaneously are

fairly remote.

To investigate the effects of wind

on wires, considerable use is made of

the wind tunnel, where conditions ap-

proximating those encountered in ac-

tual practice can be produced at will.

Tests made both in the wind tunnel

and under natural conditions have

demonstrated the interesting fact that
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Fig. 10. POLE DOWN
This pole has succumbed to the combined forces of ice-weight and wind

when a line carries a number of ice

coated wires, some of the wires offer

an appreciable amount of wind shield-

ing to other wires on the line. In

areas where ice is a factor, and in

those cases where the poles carry a

sufficiently large group of wires to

furnish effective shielding, allowance

is made for such shielding in the

amount of strength provided in the

pole structure. It might be noted in

this connection that while the effect

of shielding on a group of wires is

such, in the aggregate, that recogni-

tion can be given it in the pole design,

no account can ordinarily be taken of

it in considering the effects of wind

and ice on individual wires.

It is an entirely practicable matter

to design both the wire and pole plant

to withstand specified amounts of ice

and wind, but it is not feasible, except

in a general way, to design against

the widely variable loads and condi-

tions imposed by trees broken or up-

rooted by ice and wind. The wire

plant is particularly vulnerable to

damage by ice-laden trees, and a great

deal of the subscriber distribution

plant is unavoidably exposed to pos-

sible tree damage. An example of

this type of trouble is shown in Figure

11. The insulated wire which forms

the subscriber's service connection

from pole to house, and which often

must thread its way between the trees

on side-walk and lawn, is particularly

subject to damage of this type.

As an example, in one severe ice

storm which affected certain areas in

southern New England, New York,

and New Jersey during the past

winter, fully 90 per cent of the inter-

ruptions to subscribers' service were

due to trees or the branches of trees
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Fig. 11. TREE BREAK

Where wires may support the weight of ice alone, the added burden of tree limbs sometimes

brings them down

falling across the insulated wire con-

necting the subscriber's premises with

the telephone system. Relatively few

breaks occurred in these service con-

nections other than those caused by

trees. Although on account of its

strength bronze wire is used for the

house connection and the policy is

followed of avoiding trees as far as

practicable, it is inevitable that some

damage to aerial house connections

should occur at these times. In order

to insure against interruption of serv-

ice from such causes, the Telephone

Company and the individual sub-

scriber frequently cooperate to place

the house connection underground.

Coping With Ice Loads

JM EEDLESS to say, to provide econom-

ically against damage and service in-

terruptions due to ice and wind re-

quires an intimate knowledge of the

conditions which must be met. The

severity and frequency of storms may
vary widely between adjoining areas.

The direction of the line with respect

to the winds which prevail at the time

of ice storms is also important, as is

the effect of wind breaks offered by

hills and woods. Finally there is the

question of how great an expenditure

for extra strength can be justified

from a service insurance standpoint;

a transcontinental circuit, for exam-
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Fig. 12. H FIXTURES

Construction on the Argentine Pass, in the Rocky Mountains, to withstand unusual stresses

pie, justifies greater strength than an

exchange circuit only half a mile long.

First thought must be given to the

wires themselves. In the Bell System,

hard-drawn copper and galvanized

steel wire are the types used chiefly

for open wire circuits. Size for size,

steel wire is stronger than copper and

is better mechanically than copper in

other ways; but copper wire, having a

much lower electrical resistance per

unit of length, has important advan-

tages from the standpoints of both

voice transmission and the transmis-

sion of the necessary signals between

the central office and subscriber or

between central offices. Under many
conditions, however, galvanized steel

wire is a highly satisfactory material

for open wire construction, particu-

larly in exchange and rural lines.

This is particularly true now that gal-

vanized wire can be obtained with

various weights of galvanizing de-

signed to meet different degrees of

corrosion to which it may be exposed

in service in different localities.

Hard-drawn copper wire in the Bell

System is, generally speaking, con-

fined to four standard sizes having

diameters of .080, .104, .128 and .165

inches, respectively, and with the

breaking strengths ranging from 330

pounds for the .080 wire to 1325

pounds for the .165 wire. For the

country as a whole, the .104 size is

the most commonly used, .080 being

limited largely to areas where ice is

not a particular factor and the .128

or .165 size being used in toll circuits

where greater insurance against the

breaking and stretching of wire is de-

sired.

In Figure 12 are shown so-called H
fixtures on the eastern slope of Argen-

tine Pass in the Rocky Mountains in

Colorado, on which all the wires are of



244 Bell Telephone Quarterly OCTOBER

i^iiitiir^ jf-ssj ^Hi

Fig. 13. Push-pull Brace

This type of construction gives added strength

to a pole where needed

the .165 size and on which, on account

of the extremely severe conditions,

short spacing between the poles is

used as well. For a short distance

where this line crosses the topmost

portion of the continental divide, the

line strength is still further increased

by substituting for each of the .165

copper wires a stranded galvanized

steel cable having a breaking strength

of 4000 pounds. In the sections

where the steel strand is used, sec-

tions of poles are bolted across the

tops of the fixtures to carry the wires

instead of the sawed crossarms shown
in Figure 12.

Some use has been made of bronze

or other types of higher-strength wire

where necessary to meet special con-

ditions. The familiar rubber-covered

wire used to make service connections

to subscriber's premises is bronze, be-

cause its greater strength permits a

smaller wire to be employed than

otherwise, which is desirable from an

appearance standpoint. Bronze has a

higher electrical resistance than cop-

per, but this is not important here

since the length used is relatively

short.

Naturally, the length of span with

which a line is constructed affects the

loads on both the line wire and on

the poles. In the highest grade toll

lines, where the maximum insurance

is essential against breakage and

stretching of the copper wire, span

lengths are generally limited to about

130 feet. On lines carrying circuits

of a less critical character, longer

spans may be used after giving due

weight to the service conditions, ex-

posure to storms, strength of wire

used, size of poles, and possible ef-

fects on maintenance. In rural lines

employing high strength steel wire

which has a breaking strength in ex-

cess of 1200 pounds, span lengths of

350 feet in heavy storm areas and 450

feet in medium storm areas are com-

monly used.

In building and maintaining lines, it

is standard practice in the Bell Sys-

tem to use poles of a diameter and

strength which are in keeping with the

particular storm exposures concerned,
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the wire load carried, and the char-

acter of the facilities on the line.

Also, corresponding adequate mini-

mum strength standards have been

established for poles in service; and

to ensure the maintenance of strength

in excess of these minimum values,

systematic recurring inspections are

made of poles in plant. Poles which

are found on these routine inspec-

tions to be approaching these mini-

mum strength standards as the result

of mechanical damage or deterioration

through insect attack or decay are

either replaced or strengthened. By
thus watching carefully both the

strength new and the replacement

strength of the pole lines, breakage

of poles due to storms is minimized.

A record kept over 15 years and em-

bracing many millions of poles

throughout the Bell System shows

that the yearly breakage due to ice

storms amounts to only a small frac-

tion of one per cent of poles in serv-

ice. Of this extremely small percent-

age, many were casualties of falling

trees. In fact, if storms were the sole

cause of pole failures in the Bell Sys-

tem, the average pole would last 300

years or more.

It might be mentioned here that a

large percentage of the poles included

in this study had not been treated

with a timber preservative prior to

installation and, therefore, some were

poles which had suffered some loss of

strength due to decay but still pos-

sessed strength in excess of the re-

placement standards. Since all but a

small percentage of the poles cur-

rently being used in the Bell System

are treated with preservative before

installation, and since the resistance of

treated timber to decay greatly in-

FlG. 14. AeHI VL l_,Aiii.i.

With many wires enclosed in a lead sheath,

aerial toll cable is largely immune to damage
from ice and wind

creases its reliability in service, break-

age due to storms will be reduced to

even lower values.

With recurring inspections of poles

in service usually made at intervals

of three to six years, depending on

the reliability of the pole timber and

whether or not it has been given a

preservative treatment, the oppor-

tunity is afforded to single out the

occasional deteriorated pole for re-

placement or repair. Thus the

strength of the line as a whole is

maintained at levels well above the
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minimum for individual poles. As a

matter of fact, new poles as installed

ordinarily provide a degree of strength

materially above the minimum re-

quired of such new poles, and it fol-

lows, therefore, that many lines have

a strength at all times appreciably in

excess of the minimum strengths re-

quired of new lines.

It is axiomatic that good engineer-

ing requires proper consideration of

economic as well as mechanical prin-

ciples. It is obvious that a plant so

designed that no pole would ever be

broken in the course of a storm would

both be wasteful of our timber re-

sources and result in unnecessary and

perhaps prohibitive cost to the user

of telephone service. There must be

a balance between strength and the

cost of the insurance which extra

strength provides, and this point of

balance can only be established

through experience combined with

engineering judgment. While it is

eminently proper that there should

be general minimum strength stand-

ards for the pole plant, based on

the best possible data accumulated in

regard to the extent, severity, and

frequency of ice storms, the existence

of such data and standards cannot be

considered as a substitute for an in-

timate knowledge of the particular

local conditions which must be met

on any particular line or section of

line.

Accordingly, in the Bell System,

while there are generally accepted and

very definite minimum strength stand-

ards, the engineers responsible for the

construction and maintenance in local

areas must determine to what extent

these minimum standards should be

raised to meet any particular condi-

tions which may be encountered in

their areas. For example, a river val-

ley for a limited distance away from

the river may be subject to heavy ice

and frost accumulation, a line through

a flat treeless area may be particu-

larly exposed to wind as well as ice,

or additional insurance may be desir-

able for a line whose failure would

result in serious service interruptions

because of the outstanding impor-

tance of the line.

Additional strength may be pro-

vided by various means, such as

stronger poles or wire, heavier cross-

arms, shorter spans, stouter guying,

and by pole fixtures of various types.

One tj^De of strengthening fixture is

the H fixture shown in Figure 12.

Another is the push-pull brace, Fig-

ure 13.

The Bell System Cable Network

liiACH aerial wire on a line picks up

its own quota of ice, and when this is

multiplied by 30 or 40 wires, there

is considerable sail area exposed to

the wind by the whole line. On the

other hand, where the number of cir-

cuits warrants, several hundred or

even thousand wires may be gathered

together under a common lead sheath

forming a cable of less than three

inches in diameter. Such a cable,

when it has accumulated a heavy ice

coating, will present no more area to

the wind than half a dozen similarly

coated open wires. Moreover, in

order to provide large strength mar-

gins to permit aerial cables to support

safely the weight of men employed in

their construction and maintenance,

it is the practice to support aerial

cables on stranded steel "messengers,"

some of which have breaking strengths
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Fig. 15. THE BELL SYSTEM'S BASIC TOLL CABLE NETWORK

This map has been abbreviated to show only the arterial cable routes already in service.

Many important additions are planned, including a 1,600-mile extension from Omaha to

San Francisco, touching Denver and passing through Cheyenne, Salt Lake City, and Reno,

and thus providing cable circuits from coast to coast, on which work is being begun this fall

as high as 25,000 lbs. Consequently,

ice accumulations on aerial cable,

even if accompanied by wind, do not

have the adverse effect that they do

on open wire, and relatively high line

strengths can be obtained for aerial

cable lines rather easily and at mod-
erate cost. For this reason aerial

cable becomes a practically storm-

proof plant. Such a line is shown
in Figure 14, which is a photograph

of a long distance telephone cable

extending from Greenfield, Massa-

chusetts, to White River Junction,

Vermont. Incidentally, this cable re-

mained continuously in service during

the hurricane of September, 1938, de-

spite the fact that after the storm it

was necessary to remove many hun-

dreds of trees which had been blown

across it.

Cable placed in underground con-

duits, or specially protected cable

buried directly in the earth, is, of

course, immune to the effects of ice

and wind storms. It offers, as well,

service insurance in other directions
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as, for example, against trouble due

to bullets or fire. In the Bell System

plant there are more than 71 million

miles of exchange wire (i.e., wires

used for providing local telephone

service), of which approximately 65

per cent is underground, 32 per cent

in aerial cable, and the remaining 3

per cent in aerial wire. Of the Sys-

tem's 16 million miles of toll wire,

about 43 per cent is underground, 41

per cent in aerial cable, and 16 per

cent in aerial wire. The fact that the

percentage of aerial wire is greater in

the toll than in the exchange plant is

due largely to the fact that the smaller

number of toll circuits makes it more

difficult to justify cable economically.

The Basic Cable Network

In Figure IS is shown the Bell Sys-

tem's basic arterial network of long

toll cables. There are, of course,

thousands of other cables not shown
which are either tributary to these or

which make up an interlacing network

between the primary routes. These

primary routes offer a practically

storm-proof service over the more
densely settled portions of the coun-

try and are being constantly extended

as fast as they can be justified from

service and cost standpoints. One of

the latest of these to be completed is

the new cable between Stevens Point,

Wisconsin, and Minneapolis, which,

together with an existing cable from

Chicago to Stevens Point, connects

Minneapolis and St. Paul with the

backbone cable network.

This new cable, of the coaxial type

to carry several hundred messages

ultimately, was for the major part

of its length placed underground by

means of a specially designed train

of power-operated equipment which
takes the cable from the reel on which
it is supplied by the Western Electric

Company and installs it underground

at depths of 36 to 48 inches as condi-

tions demand. In Figure 16 is shown
an installation train consisting of the

cable plow pulled by two tractors and

followed by the reel on which the ca-

ble is delivered. A similar cable in-

stallation is now being made between

Washington and Baltimore to supple-

ment existing cables between these

cities. This new cable is being placed

over a route well separated from the

existing one, to provide further service

insurance. Work is also beginning

this fall on an important extension

from Omaha to San Francisco which

will provide cable circuits from coast

to coast.

i HE fact that there appear to be

considerable areas not yet covered by
these backbone cable routes does not

mean that adequate protection is not

being given in these areas against pos-

sible interruptions due to storm dam-
age. In the section from the mid-west

to the Pacific coast, for example, there

are four transcontinental open wire

lines: one from Chicago through Min-

neapolis, Fargo, Bismark, and Helena

to Seattle; another between Omaha
and San Francisco via Denver, Chey-

enne, and Salt Lake City; and two

southern routes to Los Angeles and

San Francisco, one from Oklahoma
City and the other from Dallas and

Fort Worth. In addition, there are

north and south tie-lines both along

the Pacific coast and east of the

Rocky Mountains. In the event of

failure of the most northern route, for
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example, service to Seattle from the

east can be furnished over the central

or southern routes via either San

Francisco or Los Angeles. Such serv-

ice insurance is likewise furnished in

the southern states through a similar

network which provides for alterna-

tive and emergency routings.

It might be of interest to note here

that the installation of new toll cable

is now under way between Amarillo,

Texas, and Tucumcari, New Mexico,

to overcome difficulties with ice storms

which have caused some interruptions

to the open wire circuits in this sec-

tion of this southern route.

i ELEPHONE communication cannot

be simply a fair weather service, for

its value is often greatest when con-

ditions are worst. To ensure continu-

ity of service, plans must be made in

good weather to meet conditions in

bad. Adequate strength margins

must be included in new aerial plant

and maintenance must keep this

strength at proper levels. Nature is

no respecter of persons or things, and

when she cannot be met by frontal

attack she must be overcome by cir-

cumvention—by the substitution of

aerial cable for open wire, by placing

cables underground, by the provision

of alternative routes for backbone cir-

cuits, and by providing a plant which

has the flexibility which will permit

of rapid adjustments in time of emer-

gency.

To the telephone engineers this

never ending battle against the de-

structive powers of the elements is

fascinating. It is a fair fight, a con-

tinuation of the one begun when prim-

itive man first sought the caves to

escape those same elements. In this

modern age the struggle has countless

ramifications. As we are so often re-

minded, our civilization is built on

power, transportation, and communi-

cations. The public resents even tem-

porary failures on the part of any one

of these three great servants. In the

telephone field, as in the others, the

public's standards become more and

more exacting. The telephone engi-

neer does not decry this but, instead,

seeks new ways to circumvent the

whirlwind attacks which less and less

frequently result in interruptions to

telephone service at the time it is most

needed.

Fig. 16. PLOWING TELEPHONE CABLE UNDERGROUND
This powerful tractor-plow-trailer train places cable underground to a depth of three to four

feet, the cable being fed automatically from the reel at the rear through the plow directly ahead



AT THE CUSTOMER'S SERVICE

Residence and Business Services and Equipment Are Available

in JVide Variety to Meet Telephone Users^ Many Different Needs

Conveniently, Efficiently, and Economically

By JUDSON S. BRADLEY

THE growth in number of tele-

phones in the United States

to the present record total of

more than twenty-one millions is a

well-known fact, as is their geographic

distribution throughout the length and

breadth of the country. Less well

known is the wide variety of tele-

phone services, and of the instruments

through which these services are ren-

dered. Indeed, so many are there

and so different and often specialized

are their applications that only those

in the business who in one way or an-

other have directly to do with them

can be well acquainted with them all.

Yet, since they are one measure of the

scope of Bell System service, some de-

scription of the more outstanding of

them may be of general interest.*

A beginning may well be made with

the services and telephones which are

available for residential use, since

they are fewer and less complex than

* Omitted from consideration here are certain

services and equipment of such specialized ap-

plication as not to be of general interest; also

long distance and teletypewriter services, and

public telephones, which have been described in

previous issues of the Quarterly.

those which may be needed for a large

business installation. And the logical

place to start is with the line between

the subscriber's premises and the cen-

tral office.

An individual line is preferable, of

course, since it is used only in the

subscriber's own service. A " party

line," shared with others but having

a lower charge, may prove satisfac-

tory if the family is small and the

use, both outward and incoming, lim-

ited. Nor is one line the ultimate.

A large household, whose members

have many interests and activities,

may very well have two central office

lines—or more. It is not unusual for

a big estate, or even an elaborate

apartment, to be as well equipped

telephone-wise as a business office.

Central-office lines connect with

telephones. Of the latter, half a

dozen kinds, at least, are available

for household use.

The handset, lying in its mounting,

and with the bell box placed incon-

spicuously nearby, is appropriate to

any room. So is the combined hand-

set, which includes, in a larger base,
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COMFORT AND CONVENIENCE
Few things contribute more to domestic ease than telephones in the right places

the bell and necessary electrical

equipment, and thus eliminates the

bell box.

The handset can be had, just as

readily, to hang on the wall or to be

affixed to a shelf; it is most convenient

for kitchen, pantry, hall, or other lo-

cation where space is limited. A
portable telephone can be plugged

into special outlets much as are elec-

tric fans or vacuum cleaners, offering

a courtesy in the guest room and a

step-saver in other parts of the house.

There is a telephone made especially

to fasten permanently on the wall;

the desk telephone is still available if

one prefers that type; an outdoor

telephone comes in weather-proof case

for garden, tennis court, or elsewhere

about the grounds. Indeed, if har-

mony in the decorative scheme of any

room is important, telephones can be

had in dark gold, old brass, oxidized

silver, statuary bronze, dark blue,

gray-green, ivory, old rose, or Pekin

red.

If some member of the household

has impaired hearing, the amplifying

equipment which can be connected to

any telephone may be a real blessing.

Developed to help the partially deaf

to use the telephone freely, it offers

varying degrees of amplification of

the voice in the receiver, the loudness

being varied by a control button.

While it is a permanent installation,

it is connected and disconnected by

the flip of a switch, and the telephone

is always available for use by those

of normal hearing.

In the big-city one-room apartment,
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A PORTABLE TELEPHONE HELPS HERE
Many hospitals are equipped for this service, which can bring cheer during lonely hours and

keep the patient in touch with home or business affairs

a telephone doubtless meets the situa-

tion fully. Double the number of

rooms, and you lessen the convenience

of one telephone; for if it is handy
by the bed at night, it means running

into the bedroom to answer it or to

make a call during the day, while if

it is in the other room, the ease and
protection of the bedside telephone is

lacking. Thus in a two-room home
an extension as well as the main tele-

phone may prove convenient; and the

change from one room to two illus-

trates the point that, as the number
of rooms increases, so does the im-

portance of having more than one

telephone.

A home of two or more stories

which has but one telephone is—as a

generalization—not only inconven-

iently but inadequately equipped.

Better in every way is a minimum of

one telephone on the first floor and

one on the second, not only to save

running up and down stairs, but to

make it possible to answer a call be-

fore the caller concludes that no one

is at home and hangs up, his call

unanswered.

Still more convenient are an exten-

sion in the master bedroom, another

in the kitchen, and the main telephone

in the living room, library, or other

convenient location. The larger the

home, the greater the need for exten-

sion telephones, for in the modern

household, equipped with up-to-date

appliances from radio to vacuum
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cleaner and electric refrigerator, its

members will not expect to deprive

themselves of the convenience of tele-

phones where they will be handy.

Auxiliary Equipment

1 HOPE it's for me" said the head-

line of a recent Bell System advertise-

ment which pictured the members of

a family all hurrying to answer the

telephone. Obviously, the bell had

rung, and its sound was an expectant

summons. Perhaps chief of all the

advantages of the telephone is that it

is a two-way medium of communica-

tion, and consequently there must be

some signal to let us know when
someone wishes to speak with us.

But the familiar b-r-r-r-ring is not the

only kind of bell, nor, indeed, is it

always the most desirable form of sig-

nal. There are bells of different

tones, such as the signal which strikes

one soft musical note—but since this

can scarcely be heard beyond one

room, it is usually not the only bell

in the house. Louder bells—gongs,

really—can be installed where it is

necessary to hear them at a distance.

Lights, too, may be used as signals,

although in the home they are gener-

ally used only as supplements to bells.

Where there are two lines, for ex-

ample, a common bell can serve to

announce a call on either one and

differently colored lights at the tele-

phone show which line the call is on.

Two bells of different tones would, of

course, accomplish the same purpose.

Like the bells, the lamps are designed

to fit various needs.

There may be times when the sound

of a bell is not desired. Particularly

is this true of a bedroom extension

when there is sickness or when the bell

would interrupt needed sleep. A rem-

edy for this is a simple little switch

which cuts off the extension bell—^but

not the telephone—until it is thrown

"on" again. Another switch, equally

simple, will disconnect all extension

telephones at will, thus insuring abso-

lute privacy of the conversation over

the telephone in use. Again, a call

may be answered at one telephone

and another person summoned, by

Efficiency in the Kitchen

The hang-up handset makes it possible to

keep an eye on the cooking while holding a

conversation
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means of buzzer signals, to answer it

at another telephone.

When two or more central-office

lines enter the home, all lines may be

used for both outgoing and incoming

calls, of course—although in some
households it is the practice to limit

service calls to one line, so that the

other line or lines may be always free

for use by members of the family.

Since an establishment large enough

to require several lines will have ex-

tension telephones in all important

rooms, both family and service, it be-

comes increasingly convenient—im-

portant, in fact—to be able to use

them for intercommunication through-

out the house and other buildings.

Likewise, the service must have flexi-

bility: it must be so arranged that

incoming calls may be answered

either at any telephone or at certain

designated telephones; that a call

may be transferred readily from one

telephone to another; that a call may
be held at one telephone while another

call is placed to a different instru-

ment; and various combinations of

these and other features which meet

the needs of the menage.

All of these needs, in their many
variations, and to the greater or less

extent required, may be provided for

through the many standard layouts

which meet almost any requirement.

The simpler layouts call for only the

wiring and the buttons and keys; the

more complex arrangements take, ad-

ditionally, a cabinet in some out-of-

the-way location to house the neces-

sary associated equipment. Simple

or complex in planning and installa-

tion, they are all easy to use, and

bring to the big home or the more

modest domicile a convenience in pro-

portion to the needs they serve.

Lines, instruments, extensions, sig-

nals, switching arrangements:—even

these brief descriptions give some idea

of how broad is the scope of residence

telephone service. On the subject of

the telephone in the home, there is,

however, a final point to cover: the

telephone directory.

Ihe directory, of course, furnishes

the subscriber's telephone address.

Normally, one simple listing gives all

the necessary information:

Doe John r 123 Main 4567

If Mr. Doe carries on a business un-

der his own name, however, he may
prefer to have both business and resi-

dence telephones listed thus:

Doe John ofc 321 State 6745
residence 123 Main 4567

If he has more than one central-office

line, he may prefer to have this kind

of listing:

Doe John r 123 Main 4567
Service 5678

If Mr. Doe's residence is in the su-

burbs, for instance, and his service is

furnished through an exchange other

than that of the nearby city, he may
carry in the latter directory a listing

like this:

Doe John r 123 Main Othertown

(Dial Operator) Othertown 4567

One way or another, the directory can

make Mr. Doe's residence easy to lo-

cate, easy to reach by telephone.

That is fine for him and Mrs. Doe.

What about other members of the

family? If there is in the household

someone with a different surname

—

nephew or in-law, for example—that

person may have an individual listing.
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Without it, only those who know, and

remember, that Mrs. Richard Roe

makes her home with John Doe will

be able to reach her ; to others she will

be telephonically anonymous.

So we see that even as prosaic a

compilation as the telephone directory

can add greatly to the convenience of

residence telephone service.

The Great Variety of Services and
Equipment for Business

IVlucH wider is the field of business

services and equipment. Discussion

of them may conveniently start, as did

the previous section, with the matter

of lines—about which there is not a

great deal to say. For, invariably,

the individual central-office line is the

principal servant of business, be the

requirements of an enterprise met

fully by a single line or by two score.

As for telephones:—all those which

were described earlier as suitable for

residence service have their places in

business, and there are numerous oth-

ers for special uses.

Many an executive office is fitted

with a telephone in bronze or other

metallic finish, or, if the decoration is

modernistic, with one in color. The
hang-up handset keeps desk or coun-

ter unencumbered. The desk set still

works as well as ever. The wall set

also has its place. The outdoor tele-

phone, in its weatherproof housing, is

most often useful on loading dock, in

supply yard, or other exposed loca-

tion. Portable telephones find a vari-

ety of business uses.

The amplifying equipment has a

further refinement often helpful to

the business man whose hearing is

impaired: a microphone, to be placed

on desk or table, which is connected

Out of the Way

The hang-up handset in the office keeps desk

or table surface clear

with the amplifying circuit. A per-

son's words addressed to the micro-

phone are stepped up through the

equipment to the telephone receiver,

to which the hearer listens as to an or-

dinary telephone conversation. Op-

eration of this equipment does not ex-

clude incoming telephone calls.

In addition to telephones which

are equally useful in home or busi-

ness, there are others which have been

designed primarily to meet some par-

ticular use in business.

Such as telephones in elevators, for

instance. With one in each car, and

connected through a switchboard,
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Free to Move About

Operator's head-band receiver and chest

transmitter, and plug-in (portable) telephone

connection, give this clerk freedom of action

and speed her work

they insure smooth operation and dis-

patching on schedule—a prerequisite

to any pleasing and convenient trans-

portation service. And should an

elevator become stuck, it is most re-

assuring for the operator to be able

to take down a handset and report the

trouble.

An operator's telephone, composed

of head-band receiver and chest trans-

mitter, is another specialized piece of

equipment. Worn regularly by cen-

tral office operators and by attendants

at busy P.B.X. switchboards, it is also

a convenience to those who have to

do much telephoning or carry on long

conversations. Head band receivers,

either single or double, are also avail-

able for use with a desk telephone;

they leave the hands free for writing.

A recent development is a telephone

intended for use in plants where the

atmosphere may contain such explo-

sive gases as hydrogen, natural or

manufactured gas, or vapors of ethyl,

ether, gasoline, acetone, alcohols or

lacquer solvents, etc. It is so de-

signed that any possible spark is con-

fined within the interior of the instru-

ment.

Allied to telephones—in fact, to be

connected with them—are two types

of loud speakers which will amplify

incoming messages so that they may
be heard satisfactorily by groups of

up to 100 and 250 respectively. The
loud speaker can be switched off and

the telephone at the same location

switched on, so that two-way conver-

sation between the near and distant

points may be held, and the circuit

can even be arranged so that both

sides of the conversation are audible

through the loud speaker. The ad-

vantages of loud-speaker hook-up for

addressing sales meetings, confer-

ences, etc., over either local or long-

distance circuits are obvious.

All the types of signals previously

described for residence use have their

application to business, and there are

others too. Bells and gongs up to 10

inches in diameter can be furnished in

either indoor or outdoor style, for use

in noisy locations or where they must

be heard at a distance, and there is a

double-ended klaxon-like horn which

rivals John Peel's view halloo as likely

to waken the dead.
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FOR THOSE WITH IMPAIRED HEARING
The volume of amplification of the voice in the receiver is controlled atjhe small device at

the side of the desk

Lamp signals are much more used

in business establishments than in

homes. The man whose incoming

calls reach him through a P.B.X.

switchboard may prefer to have them

announced by the lighting of a lamp
rather than the ringing of a bell, par-

ticularly if his secretary has an audi-

ble signal at the extension on which

she picks up his calls. If more than

one line terminates at his telephone,

lamps will indicate which line has a

call for him or which line is already in

use. Many circuit arrangements in

offices, stores, and plants find light

signals helpful, and with some they

are an essential part. Lamps, alone

or grouped, may use a bulb no larger

than a dime in diameter; bee-hive

lamps, so called, are larger and more

readily visible; installation of proper

relays makes possible the use of a big

and brilliant lamp corresponding to

gong or horn and useful in similar

places.

C(ODE-cALLiNG systems summon an

individual not at his regular telephone

when there is a call or message for

him. Signals at suitable locations

may be single-stroke bells, musical

notes, horns, or flashing lights, and

customarily the individual hearing or

seeing his code responds to the P.B.X.

attendant from the nearest telephone.

One type, entirely separate from the

regular telephone system, is, however,

usually operated by the P.B.X. at-

tendant, who pushes a button—one of

a number in a small cabinet—corre-

sponding with the code signal of the

individual to be called. Another
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COx^VERSATIOi\ BY LOUD SPEAKER
This group is listening to an incoming telephone call which is being amplified through the

loud speaker on the table

type, which may be installed in asso-

ciation with dial P.B.X. systems, per-

mits the direct dialing of a code sig-

nal. The musical tone signals often

heard in hospitals or department

stores indicate a code-calling system

in operation. Paging by means of

loud speakers accomplishes a similar

purpose and is not, obviously, limited

to messages in code.

Meeting Varied Needs

i ERHAPS the one thing most con-

spicuous in a general consideration of

switching systems for business use is

not their number nor their variety,

nor even the ingenuity of some of

their arrangements: it is their ability

to provide service to meet almost any
imaginable communication need. One
business may require a switchboard

big enough to serve a fair-sized city,

miles of wire, hundreds of telephones.

Another needs perhaps no more than

a pair of telephones so interconnected

that a call may be made or answered

at either. The first often requires

careful study of the situation, special

engineering, many man-hours of man-
ufacture and installation. The sec-

ond will call for no more than wiring

according to a stock diagram. Yet

no matter how complex the require-

ments, or how simple, once they have

been determined, they can be met.

We are likely to think of switching

systems and switchboards in associa-

tion, yet they are by no means in-

separable. Switches, keys, and but-

tons, with proper wiring, can afford a

vast flexibility of communication.

One or two features of telephone lay-

outs in residential use were described

earlier; others can only be mentioned

in the space available here.

Given one central office line or

more, and two or more telephones,

these layouts can be arranged to pro-

vide any or all of the following serv-

ices : place or receive calls on all lines
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at one telephone; cut off from a given

line all telephones but the one in use;

cut off bells; hold a call on one line

while making a call on another line

over the same telephone; signal and

talk between telephones on the same

premises without a central office con-

nection. All these things may be ac-

complished without the aid of an at-

tendant. There are more than 20

standard layout plans for groups of

telephones, and about a million Bell

telephones equipped with them.

Recently developed is equipment

which provides similar services by

means of push buttons in the base of

the combined handset. Telephones

come equipped with one, four, or six

buttons, with provision for a maxi-

mum of six central office lines and

various combinations of the features

mentioned in the preceding para-

graph. Optional on any of them is

a new and ingenious exclusion key for

cutting off extension stations. Incor-

porated in the right-hand bracket of

the combined set mounting, it must be

pulled up by hand, after lifting the

handset, to exclude other telephones

on the line, but the act of replacing

the handset automatically restores

the key to normal—a boon to forget-

ful users. These systems differ ba-

sically from other layouts in that each

telephone may be equipped with fea-

tures to meet the user's wishes.

I^TiLL other types of equipment con-

centrate a number of lines in a cabinet

with keys and lights, so that, for ex-

ample, the telephones connected with

those lines can be answered at a cen-

tral point when the regular users of

the telephones are not at their desks

Flexibility

Such buttons operate the several features of a

telephone layout: in this instance they permit

the holding of a call on one line while talking

over another line through the same instrument

to answer them. Up to forty lines can

be so concentrated, and the cabinets

are fitted with lights to signal incom-

ing calls and lines in use, and with

keys for answering and holding calls.

A typical use would be in an office

which is the headquarters for sales-

men who are out much of the time.

An incoming call to any one of their

telephones will be signaled at the

cabinet, and a secretary can answer

and, if necessary, hold the call while

she obtains information over another

of the lines multipled through the

cabinet. Where two persons facing

each other across a desk are to use a
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AT ONE'S FINGER TIPS

The buttons which control the various operations of a telephone layout are incorporated in

the base of this instrument

cabinet, it may be had with facilities

to permit both to use it at the same
time.

If communication is the blood stream

of business, then the private branch

exchange switchboard is the heart of

every sizable organization, for through

it circulate its telephone calls: incom-

ing, outgoing, and among its members.

While the arrangements heretofore

described have performed varying

services, as dictated by the needs they

met, the P.B.X., whether manual or

dial, has one principal function: to

switch calls.

Smallest and simplest of the man-
ual P.B.X.'s are the key switch-

boards, small cabinets which may be

placed on desk or table. The two

sizes have provision for, respectively,

three central-office lines and seven ex-

tensions, and five central-office lines

and twelve extensions. Calls are an-

swered at a telephone wired into the

circuits, and switching is by the

manipulation of keys on the face of

the cabinet. Such switchboards best

serve businesses whose traffic volume

is not large; they are also useful, for

example, to supplement for a depart-

ment or group the main P.B.X.

switchboard which serves the organi-

zation as a whole.

When the volume of calls necessi-

tates either more central office lines

or more extension telephones within

the organization, a cord switchboard

may be called for. As the name indi-

cates, calls are completed by connect-
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KEY EQUIPMENT
When Dr. Smith, Mr. Richard, and others are away from their offices, this young woman

answers their calls by means of the small cabinet on her desk

ing the various lines by means of

cords, just as connections are made in

manual central offices. Standard cord

P.B.X. switchboards have capacity

for 10 central office lines and 30 or

40 extension lines, and for 15 central

office lines and 80 or 320 extension

lines. Depending largely on the traf-

fic load, a switchboard as large as the

last named might require the services

of two attendants, at least during

peak hours, and so be equipped for

two positions.

More lines would, obviously, neces-

sitate more positions, and multi-

position P.B.X. switchboards are

available to serve large organizations.

While they are manufactured in

standard sections, they are usually in-

stalled after a careful survey of the

premises they are to serve and the

service features they will be called on

to provide.

As with manual P.B.X. equipment,

there are dial P.B.X. switchboards of

many sizes to meet various service

needs, ranging upward in capacity

from the small cabinet operated by
means of keys and a dial-equipped

telephone to one capable of handling

hundreds of lines. A particular ad-

vantage of a dial P.B.X. layout is that

members of the organization may
dial both their outgoing and their

intercommunicating calls direct, with-

out assistance from the P.B.X. at-

tendant. Attendants customarily
handle only incoming calls at the

P.B.X. For this reason, the switch-

board itself of a dial P.B.X. will usu-

ally require fewer positions and at-
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A SMALL PRIVATE BRANCH EXCHANGE SWITCHBOARD
This key switchboard has a capacity of three central-office lines and seven extensions

tendants than a manual P.B.X. to

handle the same number of calls; but

the dial P.B.X. system has, of course,

the equipment for the mechanical

switching of calls which is not re-

quired with the manual system.

This is not to say that big dial

P.B.X.'s require only a few manual

positions and attendants. Many a

department store, railroad system,

bank, or other large business organi-

zation has a dial P.B.X. which serves

hundreds or thousands of telephones

through miles of wire and requires

the services of dozens of attendants

who are as thoroughly trained as are

the operators in a telephone com-

pany's central office. Big P.B.X.

switchboards, and all that goes with

them, whether manual or dial, are

engineered and installed pretty much
on a custom tailored basis.

r OR a detailed account of the many
features of P.B.X. switchboards, and
of all the kinds of service which may
be rendered through them, there is no

room here. But, since a P.B.X. is

only a means and not an end, some
mention must be made of the ends it

serves. It will—in simplest terms

—

connect a central-office line and an

extension telephone for inward or

outward calls, and will connect one

extension telephone with another for

inter-communication. But tie lines

may join P.B.X. switchboards on

the same premises, in different build-

ings, or even in distant cities; spe-

cial connections may be set up for

night service after the attendant
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A LARGE P.B.X. INSTALLATION

Such a private branch exchange switchboard, with its staff of highly trained attendants, can

handle thousands of calls a day

has left; the switchboard may be

equipped for conference service, so

that several people, both on and off

the premises, may take part simul-

taneously in the same discussion. Or
a big P.B.X. may reach a smaller

P.B.X. which, in turn, serves a de-

partment or group. Or it may con-

nect with order receiving equipment.

Urder receiving equipment is de-

signed to do one particular job: to

answer large numbers of similar in-

coming calls at a centralized location,

and to do it quickly, smoothly, and

to the satisfaction of customers. As
the name indicates, it is used mainly

by department stores, taxicab com-

panies, newspaper classified advertis-

ing departments, public utilities, and

other organizations with which the

public places many orders which may
be handled by trained attendants.

The equipment comes as a cabinet

to be placed upon a table, and is

double-sided: that is, arranged in the

center of a table so that attendants

on each side have access to the lines

between them. Since this sort of or-

der taking is likely to be somewhat

of a continuous performance, attend-

ants customarily wear chest trans-

mitter and head-band receiver, leav-

ing both hands free.

Order receiving equipment, like

other telephone apparatus, is very

flexible in the variety of possible ar-

rangements. It may be connected by
trunks to a central office, thus giving

customers direct access to the order-

taker; it may be reached by extension

lines through the firm's P.B.X.

switchboard; or a combination of

these routes may be employed. It

may or may not be equipped to make
outward as well as to receive inward
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ORDER RECEIVING EQUIPMENT
The clerks in this telephone order department receive thousands of calls from the store's

customers every day

calls; it may or may not be linked by
tie lines with another switchboard,

another order turret or table, or tele-

phones in various departments, on the

selling floor, etc. Since the equip-

ment is manufactured in units, these

units may be installed side by side to

make as large an installation as the

incoming business calls for.

1 HE directory listings already de-

scribed in connection with residence

telephone service are generally applic-

able to business telephones as well,

and there are other ways in which the

directory can serve business. Con-

sider these, for instance, which tell

their own story:

Doe John J atty ofs 321 State 6745
res 123 Main 4567
If no answer, call 9876

Doe Mfg & Supply Corp

Main ofc 232 High 5065
Warehouse 454 Ehn 7346
Garage 213 State 3794
Nights, Sundays & Holidays call 2038

Transfer of toll charges, whereby

department stores, wholesalers, and
similar organizations invite customers

to call in from "foreign" exchanges

without charge, is based, in several

different forms, on listings in direc-

tories other than the one covering the

community in which the organization

is located. A department store may
arrange to have a listing of which

this, for example, is representative, in

directories serving exchanges in sur-

rounding towns:

Doe Dept Store 123 Main Centertown

Ask operator for WX 1000
(No toll chg for WX calls)

Calls for WX 1000 are then auto-

matically accepted by the operator as

collect toll calls to be charged to the

Doe Department Store.

A firm may lease a line to a distant

city and list a local number in the lat-

ter directory. This gives the firm

local representation, telephonically



19^0 At the Customer's Service 265

speaking, even though the two ends

of the line may be hundreds of miles

apart.

Of importance to business men are

their classified listings in the "yellow

pages," as the classified section of the

telephone directory is known. If a

firm handles several different lines of

merchandise, such as, for example,

building materials, weatherstrips,

roofing, it can be listed in the yellow

pages under each one. Many firms

find it desirable to take advertising

space in the "yellow pages" to de-

scribe their business in a manner to

attract prospective customers.

In these ways, and in others not

detailed here, the directory becomes

an adjunct of telephones which serve

business.

Incomplete though it is, this itemi-

zation must have conveyed some
conception of the variety of ways

in which the telephone industry is

able to provide services, and the

instrumentalities through which those

services are rendered, to meet the

communication requirements of its

customers in almost any form which

they may take.

But it is not enough to have all

these services, all this equipment,

available. Customers must be in-

formed of them, and they must have

help in deciding just what particular

arrangement will best meet their in-

dividual needs. This has led to the

development of a special job in the

telephone business, that of the cus-

tomers' communication adviser. This

calls for a knowledge not alone of

telephone services and equipment but

also of business problems and busi-

ness operations, and for the ability to

analyze these as a basis for determin-

ing how customers can use the tele-

phone most economically and most ef-

ficiently in their businesses.

That the Bell System is able to

meet practically any communication

need is no accident. Just as, in engi-

neering its buildings, switchboards,

and outside plant, the System plans

ahead against the demands for service

which the future will bring, so does it

study today's needs, and anticipate to-

morrow's, for the types of service and

the kinds of equipment which will be

most fruitful of good for every tele-

phone user. Through the years, one

instrument after another has been su-

perseded by another still better, one

type of equipment has suggested the

usefulness of another type, one kind

of service has revealed the opportu-

nity for another kind. As it has been

from the beginning, so is it today:

studies are continuing, laboratory ex-

periments and models are in process,

field tests are being carried on, to the

end that the people of this nation may
find the telephone of tomorrow serv-

ing them in home and farm, in fac-

tory and store and office, as stead-

fastly as it does today—and better.



TESTING AMERICA'S EARS

Records of More Than Haifa Millioji Individual Tests at the Bell

System Exhibits at Two World^s Fairs Provide the Most Extensive

Data Ever Compiled for the Study of Hearing

By franklin L. HUNT

How good are your ears? This

question, which is of per-

sonal interest to everyone,

has been answered for over three mil-

Hon people by means of tests they

have taken at the Bell System exhibits

at the World's Fairs in New York and

San Francisco during the past two

years. More than half a million of

the individual tests were recorded for

study by the Bell Telephone Labora-

tories, thus providing by far the most

extensive data on the hearing of the

American people ever compiled.

For many years the Laboratories

has carried out studies on the charac-

teristics of hearing, for this is the in-

tangible stuff that telephony is con-

cerned with, and knowledge of the be-

havior of the ear is essential to the

maintenance and improvement of

telephone service. In keeping with

this effort. World's Fair visitors were

offered the opportunity to test their

hearing.

Information on hearing acuity has

previously been limited to tests made
on comparatively few individuals.

The results of the much more exten-

sive survey at the World's Fairs indi-

cate, as did the previous tests, that

there is a definite decrease in hearing

acuity with age, particularly for the

higher frequencies. At the lower fre-

quencies the loss is small and some-

what less for men than women, but at

the higher frequencies men lose con-

siderably more than women.
The tests were made in sound-proof

rooms, each of which accommodated
seven visitors in partially screened

sections. Seated at a table, with a

card at hand on which to record the

results, the person tested held a tele-

phone receiver to his ear and listened

to spoken words or tones which were

repeated, with variations—each time

fainter than before.

In the word test the visitor heard a

series of two-number words, such as

" eight five." As successive numbers

were spoken, they were recorded in a

column on the card, until they became
too faint to be heard. When twelve

pairs had been announced, the test

was repeated with a different series.

Pure musical tones were used in

the other test. There were five of

them, an octave apart, extending up-

ward from 440 cycles per second

—
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CHECKING THE HEARING-TEST CARDS
Light passing through the card reveals all the tones which could have been heard and
indicates whether the individual's hearing is "normal or good,'' "slightly impaired," or

"impaired"

which corresponds to A above middle

C on the piano—to 7040 cycles per

second. Beginning with the lowest,

the tones were sounded in groups of

from one to three pulses—at first loud

enough to be heard easily and then

fainter and fainter, in from 6 to 10

decibel steps, until only audible by
those with exceptionally acute hear-

ing. The number of pulses heard

each time was recorded in a column
on the card. When the series for the

lowest tone had been completed, the

tone an octave higher was sounded, at

first loud and then progressively

fainter. The complete test showed
five rows of figures on the card, each

corresponding to a different pitch.

On the back of the card was printed

in reverse the correct number of

pulses sounded. By holding the card

so that light passed through it, these

numbers could be seen and they pro-

vided a check on the accuracy of the

numbers written down by the visitor.

Designations "normal" or "good,"

"slightly impaired" and "impaired"

also showed through the card opposite

the 8th, 5th and 2nd steps respect-

ively, to give a qualitative indication

of the hearing acuity. From these

tone-test cards the hearing studies

were made.

Before the person tested left the

room, he was asked if he would allow

his record to be photographed for
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TAKING THE TESTS

Sound-proof rooms, each containing individual sections such as are shown here, were used

at both World's Fairs

analysis. Permission granted, the at-

tendant put a check mark on the card

in code to indicate whether the visitor

was male or female, white or black,

and to which of the five age groups

10-19, 20-29, 30-39, 40-49 or 50-59

he belonged.

A photographic record of the card

was then made on 16-millimeter film

in a Recordak machine, after which

the card was returned to the person

tested. These records were trans-

ferred to punch cards later at the

Laboratories, by an operator who
viewed the film in a projector. The
punched cards showed, besides the re-

sults of the hearing test at each fre-

quency, the age, sex, and the date and

hour when the test was made. The
data were summarized by running the

cards through a tabulating machine.

Equipment for the Tests

io assure that the test tones and

the numbers spoken in the word test

were always the same, they were re-

corded on ''hill and dale" disc records

and reproduced through a standard

high-gain amplifier. The recordings

were made at a constant level and the

fainter levels were attained by switch-

ing in attenuating resistance pads be-

tween the amplifier and the listener's

earphone. This provided a flexible
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m IS js:

HEARING-TEST CARDS

These are representative of the average woman (left) and the average man (right) in the

50-59 year group. The many blank spaces in the last two columns indicate loss of hearing

method of adjusting the attenuation

and prevented record scratch or noise

in the amplifying system from dis-

turbing the listener, particularly for

the faint sounds. The pads were

connected into and removed from the

circuit by a crossbar switch whose

contacts were closed by a selector

switch operated from a cam geared to

the phonograph turn table. To syn-

chronize the tones with the crossbar

switch, a notch on the edge of the rec-

ord fixed its position on the turn table.

Attendants operated the mecha-

nism by a remotely controlled start-

ing mechanism and the equipment

stopped automatically at the end of

the test. When the starting button

was pushed, an auxiliary motor lifted

the pick-up from the record and

placed it at the starting point. The
turn table and synchronized mecha-

nism then started automatically.

When the test was completed the turn

table stopped and a lamp lighted to

indicate that everything was ready for

another test. At the New York Fair

there were eighteen of these machines

and at San Francisco there were four.

To assure a constant output level,

the machines were checked carefully

each day with a special test record,

and all the telephone receivers were

tested periodically. Listening tests

were also made daily by the engineers

in charge and by the attendants.

Ihe walls of the booths where the

tests were made were covered with

sound-absorbing material and the

floors were carpeted. This assured a

low noise level in the test booths.

The masking .effect of outside noise,

as calculated, was less than 5 deci-

bels at the lower frequencies and

zero at the higher ones. As a further

check, members of the Bell Labora-

tories' staff who had taken the test at

the Fair were retested at the Labo-

ratories under conditions free from

disturbing noise. The average im-

provement was about 3 db at 440 cy-
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Source of the Tests

The test tones and numbers were reproduced

Jrom ''hill and dale'' phonograph records

through amplifiers to assure constant quality

and control of intensity

cles, 1 db at 760 cycles, and the differ-

ences were negligible for higher fre-

quencies. Part of this improvement

may have been due to repetition, but

it indicates the maximum effect of

surrounding noise.

Findings from the Tests

1 HE actual losses in db for both

men and women for the next to the

lowest and next to the highest fre-

quency tested are shown on page 273.

Women 55 years old heard the 800

cycles-per-second tones 3 db less well

than men, but 3520 cycles they heard

7 db better. For the 10-20 year

group there was practically no differ-

ence at the lower frequencies and not

more than 3 db at the highest fre-

quency. The hearing of the young-

est group was found slightly poorer

than that of the next older, but it was
believed that this was principally due

to difficulty which the younger chil-

dren had in understanding the test

procedure.

The difference in the hearing acuity

of men and women is also shown on

page 273, where the hearing loss for

all of the frequencies tested is given

for the 10-19, 30-39, and 50-59 year

groups. Young men and women hear

about equally well at low frequencies,

but the women hear about 3 db bet-

ter at 7040 cycles per second. The
difference is much more pronounced,

however, in the older group, where

men hear about 3 db better at low

frequencies, while the reverse holds

at the higher ones to the extent of

from 5 to 10 db. Zero hearing loss

in all of these tests is taken as the

hearing acuity of the average of both

men and women in the 20-29 year

group. This reference level corre-

sponds closely to that for no hearing

loss on the 2A Audiometer.

Test cards, as they appear for the

average woman and man for the

group 50-59 years, are shown on page

269. The lighter numbers at the

left of each column are those writ-

ten down by the person tested, as he

listened to the tone pulses. The
heavier numbers at the right are

those which become visible when
light passes through the card; they

show the number of pulses actually

sounded. Loss of hearing is indi-
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RECORDING RESULTS FROM TEST CARDS
The cards were recorded on 16-mm film, and results were later transferred to "punch cards''

by an operator who viewed the film in a projector

cated by the numerous blank spaces

in the last two columns. The aver-

age young person could hear the first

six or seven tone steps but missed the

faintest two or three. From 10 to

15 per cent of the youngest group,

however, and from 1 to 2 per cent of

the oldest group, could hear the faint-

est sounds.

Ihe ability to understand speech

usually can be predicted from the

average hearing loss up to 1,760 cy-

cles per second. An indication of the

significance of hearing losses of vari-

ous magnitudes may be obtained from

the collective judgment of deafened

people as reported in a survey con-

ducted several years ago by the

United States Public Health Service.

In that survey, people with hearing

losses of 25 db or higher reported

difficulty in hearing in auditoriums

and churches. Difficulty in hearing

direct conversation when the speaker

is two or three feet away was reported

by people with hearing losses of 45 db

or higher, and people with this much
loss usually need a hearing aid. Only

those people with hearing losses of

65 db or more reported difficulty in

hearing telephone conversation.

Combining this information with

the World's Fair test results indicates

that one out of 25 persons has diffi-

culty in hearing in auditoriums, one

in 125 has trouble with direct con-

versation, and one in 400 has suffi-

cient hearing loss to cause difficulty

over the telephone. It is also of in-

terest that only three out of 200 of

the young people who took the hear-
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SUMMARIZING RESULTS
The hearing lest results were summarized by running the punched cards through this calcu-

lating machine

ing test at the Fairs had as much as

25 db hearing loss but that 10 times

as many in the oldest group showed
this much impairment.

Considering the hearing acuity at

the higher frequencies, the World's

Fair tests indicated that two out of

five men between 50 and 59 years of

age showed a loss of at least 25 db at

3,520 cycles per second but only half

as many women have this much loss.

The tests also showed that one in 20

of the group 10-19 years of age has

a loss of 25 db at 7,040 cycles per

second, whereas half of the oldest

group have losses of this magnitude.

Age and Residence Factors

Ihe age of those participating in

the hearing investigation was esti-

mated by the attendant from their ap-

pearance. Approximately fifty dif-

ferent attendants served each week
and they were changed about once an
hour. To determine the accuracy of

the estimates, the actual ages of over

two hundred members of the Bell

Laboratories' staff and their families,

who took the tests without identifying

themselves, were compared with the

ages recorded on their cards. It was
found that 83 per cent were not more
than three years outside of the group

to which they were assigned.

Comparison of data taken at New
York with that from San Francisco

for the age groups below 50 years

gave no conclusive evidence of sec-

tional differences in hearing. At the

three lowest frequencies the differ-

ences were insignificant. The results
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30 35 40 45 50 55 < 20
AGE IN YEARS

Graphic
Presentations 880 1760 3520 7040

FREQUENCY IN CYCLES PER SECOND

Lefl: Men hear low frequencies somewhat better than women, but women hear the higher

frequencies considerably better than men. Right: Hearing acuity for all frequencies

decreases with age and the loss is greatest at the higher frequencies, particularly for men

at 3520 and 7040 cycles per second

indicate that the hearing loss of the

men who took the test at San Fran-

cisco was on the average about 3 db

greater, i

During one week at each fair vis-

itors were asked to indicate on their

cards whether they lived in the city

where the fair was held, within com-

muting distance, or beyond. The re-

plies showed that about a quarter of

them lived in the city and another

quarter were commuters. Although

sectional differences in hearing are

not very definitely indicated by these

tests, the differences found suggest

that a more detailed geographical

grouping, which also considered past

places of residence, might disclose

substantial differences.

By observing the appearance of vis-

itors as they handed in their test cards

for photographing at the New York
Fair, an effort was made to obtain

data on the relation of hearing acuity

to economic status. Individuals were

classed as average and above or below

average. The hearing acuity of those

above average in personal appearance

was found somewhat better.

Ihe possibility that fatigue might

affect hearing acuity was considered.

Test cards from both Fairs were stud-

ied to see if variations in hearing oc-

curred with the time of day. No con-

sistent difference was found, and it

was concluded that there was no ap-

preciable change in hearing between

morning and evening for any of the

age groups tested.

Comparison of data taken at New
York during early summer with that

obtained in the fall of 1939 showed no

definite difference. This not only in-

dicated that there was no appreciable

change in hearing acuity with change

in season but it also gave a check on

the stabiHty of the test equipment.

A few people, mostly in the young-

est age groups, falsified their cards by

filling in numbers not heard, but it is
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Hearing Limits

The lowest curve shows the faintest sounds of

different frequencies that a person with ex-

cellent hearing can hear; the top curve shows

the loudest sounds that the average ear will

tolerate. The other curves indicate the faint-

est sounds that people with different amounts

of hearing loss can hear; the figures on them

show the per cent of the population having

that degree of hearing impairment

believed that the number of these

included in the tests was too small

to affect appreciably the hearing

distribution.

The Fair visitors were probably

above average in economic status, in-

telligence, and education, and it is

possible that the hearing of the popu-

lation as a whole is not quite so good

as the tests indicate. Careful consid-

eration of all the known factors leads

to the conclusion, however, that the

results represent very closely the

hearing acuity of the people of this

country.

Hearing Loss in the Population

Ihe hearing tests made at the New
York and San Francisco Fairs in-

cluded a large but not entirely repre-

sentative section of the people of this

country. The age distribution of the

visitors was somewhat different from

that of the entire population, since the

very young and the very old were not

adequately represented. By weight-

ing each of the six age groups accord-

ing to their proportion in the whole

population, however, the amount of

hearing loss for the ages 10-59 years

was computed. The results are

shown at the left, where the lowest

line indicates the faintest sounds of

different frequencies that a person

with very good hearing can hear, and

the line at the top shows the loudest

sounds that the average person can

tolerate. These curves were deter-

mined by previous investigations.

The other curves, based on the

World's Fairs' data, indicate the

faintest sounds that people with dif-

ferent amounts of hearing loss can

hear and the figures on them show
the per cent of the people who cannot

hear sounds below these intensities.

The intensities are shown at the left

of the diagram in decibels. Dotted

lines indicate extrapolated values.

These results should be applied with

caution to groups of unusually high

or low economic status without fur-

ther knowledge of the relation be-

tween hearing and these factors.

Some normal ears are more acute

than the average and others less acute.

This makes it important to determine

what deviations are associated with

the beginning of deafness, particularly

among young people. Studies of the

Fair data indicate that a smaller hear-

ing loss at low frequencies than at

high is significant for both sexes, and

that a given loss at high frequencies

is more significant for girls than for

boys. About 5 per cent of the boys

and girls in the youngest group tested

I
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had hearing losses at low frequencies

which were great enough to cause an

appreciable impairment, and from 6

to 8 per cent had such losses at high

frequencies.

io help those whose hearing is im-

paired, the Bell Telephone Labora-

tories has made available the results

of its studies on hearing and the trans-

mission of speech, in the practical

form of audiometers to determine

their hearing acuity and of audi-

phones to make good at least in part

their hearing loss. Another device,

developed for telephone studies, which

is helping to teach those with hearing

impairment to talk more naturally is

the magnetic tape-recorder. This in-

strument records spoken words mag-

netically on a steel tape and repro-

duces them with increased loudness,

thus providing a valuable aid for

teachers of the hard of hearing.

We have progressed a long way
from the traditional ear horn in recent

years. Much more effective aids,

both preventative and remedial, are

now available to those whose hearing

is impaired; and it is a satisfaction

to the Bell System to have been able

to contribute to this cause, through

studies which were undertaken pri-

marily for an entirely different pur-

pose, namely, the improvement of the

telephone.

P^^^^^OT





FINAL STEPS IN SUPPLY DISTRIBUTION

The Plans Developed to Insure a Continuous Flow of Supplies to

Employees on the Job Are Vital Links in the Chain of Bell System

Construction, Maintenance, and Operation Activities

By H. carl ruth

EVERY working day, the two hun-

dred and seventy thousand em-

ployees of the Bell System op-

erating companies use an average of

more than six hundred thousand dol-

lars' worth of supplies. Thousands

of different items, ranging from a reel

of cable weighing several tons to a

telephone set or a pencil, must be

made available in an orderly and eco-

nomical way to these workers who
construct, maintain and operate this

business throughout the nation.

The central source of supplies is, of

course, the Western Electric Com-
pany, which is the manufacturer and

purchasing agent for the Bell System.

Western Electric maintains central

stocks at its factories and at its

twenty-nine strategically located dis-

tributing houses throughout the coun-

try. The phase of supply distribu-

tion dealt with in this article is the

movement between these distributing

houses and the telephone company
employees located in the thousands of

communities where Bell System serv-

ice is furnished to the public. It is

the responsibility of the telephone

company supply organization in each

operating area to provide the methods

and facilities that enable the indi-

vidual employee to have on hand the

particular items he needs each day.

The distribution of supplies is not

alone a problem of applying the best

transportation methods, for many re-

lated supply activities must precede

and follow the actual transportation

between the distributing house and
the delivery locations in the telephone

company.

Forecasts of requirements for the

important items must be prepared to

aid in determining manufacturing and

purchasing schedules. The output of

rehabilitated equipment from the re-

pair shops in the distributing houses

must be calculated in advance. Re-

quirements for new items must be es-

timated. All these are for the pur-

pose of furnishing the Western Elec-

tric Company with background infor-

mation to aid it in maintaining ade-

quate stocks of needed supplies.

The employee needing supplies

must know the proper name for each

item, the size or code number, the

quantities in the standard packages,

and whether it is carried in stock at
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DISTRIBUTION ZONES

Zone "A
Zone "B"

SCHEMATIC DIAGRAM OF VARIOUS TYPES OF SUPPLY DISTRIBUTION
Zone A represents direct distribution from a Western Electric distributing house. Zone B
illustrates nightly deliveries from a centralized storeroom, and Zone C shows distribution

through localized storerooms

the distributing house. A catalog of telephone companies. Order forms

supplies is his guide, and the issuance and requisitions are designed in such

of periodic catalog revisions is a nee- a manner as to aid the individual to

essary part of the supply work in the secure the supplies he needs. For the
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use of the specialized crafts in the

Plant Department, the requisition

forms are imprinted with the names

of the frequently used items.

System in Supply Distribution

It is essential that each distributing

house receive an orderly flow of requi-

sitions from the telephone company.

Proper time allowances must be made

to permit the distributing house to

select the supplies and pack them for

shipment. Trucking routes must be

planned and the time intervals calcu-

lated for other forms of transporta-

tion from the distributing house to

the locations designated by the tele-

phone company. All these factors

are carefully coordinated by the tele-

phone company supply organization

and the distributing house personnel

in preparing the ordering and delivery

schedules. For each town, city, and

building, and by principal classes of

supplies—such as plant supplies, sta-

tionery, house service supplies, etc.

—

the schedules show when each requisi-

tion is due at the distributing house

and when delivery will be made. The
ordering dates are coordinated with

the delivery routes, so that the sup-

plies ordered by the various force

groups are delivered simultaneously

to each building. Copies of these

schedules are furnished to all employ-

ees who order and return supplies.

As an integral part of the distribu-

tion job, the telephone companies'

supply organizations must also han-

dle annually some fifty million dol-

lars' worth of telephone sets and other

supplies removed from plant, return-

ing them to the distributing houses for

testing, repairing and refinishing by
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DAY DELIVERY FROM RELAY POINTS

Direct Distribution in Practice

There are no storerooms in the territory of

this Bell System company, truck routes from
the distributing house covering the entire state

the Western Electric Company repair

shops.

Furnishing the proper types of

tools for use by each of the various

crafts in the Plant Department is like-

wise a part of the distribution work.

Records of tools in the possession of

the various individuals are maintained

by the telephone company supply or-

ganization, repair standards are set

up, and programs aiding in the educa-

tion of the field forces in the day-to-

day upkeep of tools are initiated.

Supervision of the flow of material

to prevent unnecessary accumulations

of supplies in the field is an important

phase of the telephone company sup-
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ply work. Supply inspectors visit

each storage location periodically and

also inspect the supplies carried on

the work trucks. With their advice

and guidance, and with the keen in-

terest of Plant supervision in orderly

arrangement and orderly procedures,

the field forces have steadily de-

creased the stocks of supplies carried

in the field as related to the quantities

they use daily.

The territories utilizing the facili-

ties of Western Electric's distributing

houses present varying problems of

geography, density of population,

types of telephone plant, rate of

growth, and organization. Hence, no

one detailed plan of supply distribu-

tion is applicable to the entire terri-

tory of every telephone company.
Each operating division must be stud-

ied individually and the appropriate

plan or combination of plans carefully

worked out by the telephone com-

pany's supply organization. Engi-

neers of the supply section of the

Plant Operation Division of the

American Telephone and Telegraph

Company take an active part in estab-

lishing and improving distribution

methods.

Supplies for the Plant Forces

Ihere are more than 16,000 motor

trucks in the Bell System fleet, each

of them carrying supplies and tools

needed for the day-to-day work. The
supplies required for the routine con-

struction and maintenance of the tele-

phone plant are distributed to this

vast fleet, via direct distribution

plans, storerooms, and lockers, from

the stocks at the Western Electric

Company distributing houses by the

telephone companies' supply organ-

izations.

Major projects requiring large

amounts of cable, conduit, poles, etc.,

however, must be scheduled in ad-

vance and shipped from the factories

to the freight sidings nearest the job.

The telephone company's supply or-

ganization carries on the distribution

job from there to the various locations

along the line in advance of the actual

construction work.

It was the accepted practice for

many years for the telephone com-
panies to maintain a storeroom at

each location where work trucks were

garaged. The stocks in these store-

rooms were replenished by the plac-

ing of bulk requisitions on the dis-

tributing houses about once a week.

As the volume of business grew,

many of the storerooms within the

metropolitan areas surrounding the

distributing houses started to place

daily requisitions to replenish their

stocks in order to meet their increased

needs. This helped the storerooms

to keep their supply investment at a

reasonable level and gave them daily

access to the larger stocks at the dis-

tributing houses.

It was customary under early meth-

ods of storeroom operation for Plant

employees to come into the storeroom

each morning and get the supplies

they needed. In some of the com-
panies, studies were made to ascertain

the time required by these field forces

to secure and also return supplies to

the storerooms. This was found to

be considerable in the aggregate, and

the next step was the establishment

of the so-called night-loading plan,

whereby the employee left an order
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i)iOCKING UP

Replenishing the portable shelving units carried in the traveling storerooms

each evening for the supplies he

needed the next day. The storeroom

force collected these orders each night

from the trucks in the adjacent ga-

rage, selected the materials from the

storeroom stock, and placed the

needed supplies on each truck. At
the same time the storekeeper picked

up the recovered material. This re-

duced considerably the time required

by the field forces to secure and re-

turn supplies.

As the types of supplies became
more diversified and operating refine-

ments permitted quicker installations

of service for customers, it became
apparent that the operation of tele-

phone company storerooms was not

the best answer for many places. The
average large storeroom carried about

1000 to 1500 different types and sizes

of telephone materials and tools, while

the Western Electric Company dis-

tributing houses normally stocked two

or three times as many. Rapid

strides were being made in the field

of transportation, freight shipments

were being speeded up, commercial

trucking concerns were starting to op-

erate on close schedules, and the

motor truck was rapidly coming into

extensive use as a reliable medium of

transportation. It was a logical step

from the storeroom night-loading plan

to the development of a distribution

plan which enabled the supply or-

ganization to meet the individual em-

ployee's requirements directly from

the stocks in the Western Electric

distributing houses, thus eliminating,

in the metropolitan areas, the need

for storerooms. This direct distribu-

tion plan made available, to the field

forces within daily delivery radius of

the distributing houses, all of the large
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stocks maintained there by the West-

ern Electric Company.
Under this plan the employee uses

an imprinted requisition to order

items needed for his particular job.

These requisitions are collected each

evening by the supply deliverymen,

along with any recovered material,

and taken to the distributing house.

The following morning a telephone

company supply man reviews the req-

uisitions and passes them immediately

to the distributing house people. The
supplies are selected as ordered on
each requisition, separately packed,

and later checked by a telephone com-
pany supply man. These individual

orders are then grouped by locations

and delivery routes, and delivered

that night to the respective garages

and work trucks by the supply deliv-

erymen. Under this plan the supplies

are available for use by the employee

on the morning of the second day
after he orders them.

It is of interest to note that this

plan has been developed in one com-
pany to the point where there are no
storerooms in its entire territory, the

Plant Department being supplied di-

rectly from the distributing house by
means of a system of truck routes

covering the entire state.

The Use of "Traveling Storerooms
"

lo meet the operating requirements

in a number of large cities, a further

refinement has been widely adopted.

This is known as the traveling store-

room plan for serving station in-

stallers and outside repairmen in

metropolitan areas. When the entire

motorized plant force is served on a

direct individual order basis, as re-

lated just above, there is an interval

of one working day between the time

the employee prepares the order and
when he receives the supplies. With
the use of traveling storerooms the

supplies for the station forces are de-

livered the same night the order is

prepared.

These traveling storerooms are

large motor trucks with specially de-

signed bodies equipped to carry four

portable shelving units. Upon these

is carried a carefully selected stock of

over 400 different items of station

supplies and commonly used hand
j

tools. A space in the front of the I

truck body is used to carry individual '

orders for the construction forces and

for returning material recovered from

plant.

At each garage on his route the

supply deliveryman selects from the

traveling storeroom stock the items

indicated on the supply orders left by

the station forces, and places each or-

der in a canvas bag, which he leaves

on the employee's truck. He then

picks up a similar canvas bag con-

taining the items which the employee

has disconnected and wishes to re-

turn; this is placed in the open space

in the front of the traveling storeroom

truck. The direct individual orders

for the construction forces are placed

on the line construction trucks and

splicers' trucks and any recovered

material left by them is also picked

up. Each traveling storeroom sup-

plies the work trucks in three or more

garages each night.

Upon completion of a traveling

storeroom's night route, it returns to

the Western Electric distributing
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SHELVES FILLED

These units are now ready to be rolled, with others, into the traveling storerooms

house, where its portable shelving

units are removed from the truck to

be restocked by the telephone com-

pany supply force. The truck itself,

meanwhile, is available for some other

daytime service.

Before the advent of direct distri-

bution, it was necessary for the tele-

phone companies to maintain large

garages in order to obtain the supply

advantages of the adjacent store-

rooms. The direct distribution plan

has eliminated this requirement and

it is now practical, from a supply

viewpoint, to house the work trucks

in small groups near the job through-

out the cities. This decentralization

of the motor vehicle fleet has pro-

duced some operating economies by
reducing the non-productive time of

men and trucks in traveling back and

forth from the garage to the job.

Under the direct distribution plan,

each garage is equipped with a small

steel locker which contains a few of

certain types of station items which

are needed occasionally but not re-

quired every day; for example, coin

collectors, long cords, loud bells, etc.

These items serve all the station force

working from the garage, thus elimi-

nating the need for each man to carry

a stock of them constantly on his

truck. The supply deliverymen re-

view the stocks in the lockers nightly,

replacing any items which have been

used during the day. Where re-

quired, occasionally used tools such as

manhole pumps, portable generators,

blowers, long extension ladders, etc.,

are neatly stored on racks in a small

enclosed space equivalent to that oc-

cupied by one truck. Small stocks of

telephone directories for use of the

installation force may also be kept in

this space.
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Loading the Truck

Placing the portable shelving units in a

supply delivery truck transforms it into a

traveling storeroom

In the downtown business districts

of most cities, it is neither practical

nor economical to equip station in-

stallers and repairmen with motor

trucks. Here the problem of supply

distribution is of a different nature

from that discussed so far.

Various methods have been used.

For example, each installation and re-

pair foreman would rent a small room

for supply storage purposes, locating

it as near as he could judge to the

center of his local territory. Wood
shelving was erected and the foreman

ordered the supplies he needed for

his force about once a week. This

method had some drawbacks. The
lack of factual data in deciding upon

the location of these supply rooms in

the downtown section of the city often

necessitated walking long distances to

the job assignments. The task of

ordering, stocking, and returning sup-

plies took considerable of the fore-

man's time, and the different arrange-

ment of items at each location made
it difficult for the men to find the sup-

plies they needed when they were

transferred from one location to an-

other to meet the variations in work

load.

Under the plan now in general use,

the locker locations are determined by

a detailed study of service order and

station maintenance activities, with-

out regard to the foremen's territorial

lines. The volume of these activities

is indicated, by city blocks, on a large

scale map, and the centers of heaviest

concentration are picked as the loca-

tions for the combined installation

and repair supply lockers. These lo-

cations are usually in office buildings

or stores. Steel lockers, which can be

easily moved when the center of ac-

tivities changes, are placed at each

selected location, and stocked with

predetermined types and quantities of

station supplies. Both installers and

repairmen use the same lockers, as

much of the material used by these

two force groups is identical.

In the downtown section of a typi-

cal large city operating under this

plan, there will be about 20 locker

locations serving about 160 walking

installers and repairmen. These men
secure their supplies for each job from

the nearest locker. In general, no at-

tempt is made to assign particular

men continuously to specific locker lo-

cations and this permits shifting the

force to handle sectional peaks in

business without any supply compli-
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A TRAVELING STOREROOM IN OPERATION
From the shelves, requisitioned supplies are put in bags and placed on the work trucks in

this typical garage, and items to be returned for reconditioning are picked up from the trucks

at the same time

cations. It also reduces to a mini-

mum the time spent by the employee

in securing supplies, since he merely

goes to the nearest locker for the

items he needs. To aid the employee

in locating the items, the supplies are

arranged identically at every location

and the shelving is labeled to show

the name of each item and the au-

thorized quantity.

JMiGHTLY the supply deliverymen

with a traveling storeroom motor

truck visit each location to replace the

items which were used during the day

and to pick up recovered material.

It is not necessary for the station

forces to prepare any orders for this

material; the supply organization

does the entire job. Under average

conditions, better than 90 per cent of

the customers' orders for service and

practically all of the station mainte-

nance work are completed with sup-

plies secured from the regular stocks

in these lockers. Large jobs, such as

private branch exchanges, teletype-

writers, etc., and requirements for un-

usual items, are handled on individual

orders and the supplies delivered di-

rect from the distributing house to the

customer's premises in the daytime or

to the locker locations at night by the

supply organization.

Recently, as the telephone density

has increased and the automobile

traffic and parking problem has be-

come more acute, the use of this



286 Bell Telephone Quarterly OCTOBER

SUPPLY LOCKERS IN CONGESTED DISTRICTS

In downtown business districts, where traffic congestion makes trucks inefficient, lockers

such as these are installed in convenient rented quarters where Plant employees on foot hare

access to them

locker plan has been introduced in the

business sections of smaller communi-
ties and in apartment house sections

in the larger cities.

-Tor a number of years it was ac-

cepted practice for the telephone com-

panies to maintain storerooms in all

towns where Plant forces were sta-

tioned. In areas far from Western

Electric distributing houses, where

the distances precluded direct distri-

bution, the aggregate of these many
storerooms represented sizable stocks,

floor space, and handling costs. The
supply service rendered by these

storerooms was not in keeping with

other service improvements because

of the impracticability of carrying in

each one the wide variety of supplies

normally required. This arrangement

resulted in many emergency requisi-

tions being sent to the distributing

houses and in the constant transfer-

ring of wanted supplies between

storerooms.

With the great improvement in

transportatiori, it was a logical devel-

opment in supplies distribution meth-

ods for the telephone companies to

establish a supply center or central-

ized storeroom, carrying diversified

stocks, at many of their district or

division headquarters in the outlying
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areas. Each night the supply delivery

trucks start from the central store-

room and visit the surrounding terri-

tory, delivering supplies to the work

trucks, lockers, and buildings in the

surrounding communities. Under this

plan, the former inadequate small

storage locations have been eliminated

and a greater variety of supplies made
available daily to the employees. In-

dividual orders and traveling store-

rooms are both used for servicing

these surrounding communities, de-

pendent upon the telephone com-

pany's requirements.

The stocks at the central store-

rooms are replenished weekly or more
frequently from the Western Electric

distributing houses, the supplies usu-

ally being shipped by fast freight

or long distance commercial motor

trucks.

Beyond the direct distribution

areas and outside the areas served by
the centralized storerooms are remote

•communities where local storerooms

must continue to operate. However,

even in these locations the trend is to-

ward smaller and more frequent ship-

ments from the distributing houses,

plus night loading of work trucks,

standard types and quantities of

storeroom stocks, and more accurate

forecasts of local requirements, all of

which aid in giving better supply serv-

ice from these modern storerooms.

Supplies for Dial Central Offices

r OR many years most telephone com-

panies operated one or more store-

rooms devoted entirely to stocks of

dial central office maintenance sup-

plies. Despite the size of these

stocks and the voluminous records re-

EVERYTHING IN ItS PlACE

Interior of one of the lockers shown on the

opposite page

quired to maintain them, it was fre-

quently found necessary to call upon

the Western Electric Company to fur-

nish additional items on an emergency

basis. A few years ago, studies were

made in some of the companies of the

entire dial central office maintenance

supply situation, and it was found

that many items which were currently

required were being ordered in bulk

from the Western Electric Company,

placed in storerooms, and redistrib-

uted from there to the central offices.

Here again, due to improvement in

transportation facilities, it was found

practical and economical to eliminate
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these specialized storerooms and im-

prove the supply service by arranging

with the distributing houses to fill the

wire chiefs' orders directly. Infre-

quently used spare parts not stocked

by the distributing houses are secured

from the Western Electric Company
manufacturing plants, if need be by
air or railway express. Lists are

prepared of the authorized types and

quantities of the spare parts carried

in the wire chiefs' lockers and the

distributing houses. Ordering and

delivery intervals are set up and in-

cluded in the regular ordering and de-

livery schedules and plans developed

for handling emergency requirements.

This information is made available to

all employees responsible for dial cen-

tral office maintenance.

Building and Stationery Supplies

Ihe Bell System has a deservedly

good reputation for excellent house-

keeping in its buildings. While the

men and women who do this job are

by far the most important contrib-

utors to this spic and span appear-

ance, the method of providing the

cleaning supplies and other items used

by them deserves some mention.

The modern plan of distributing

building service supplies measures up

to the appearance of the buildings.

The requirements for each building

are carefully studied. The amount

of floor space, number of occupants,

economical ordering quantities, and

other important factors are used as a

basis for determining the stock to be

carried at each building. Well ar-

ranged lockers and shelving are la-

beled with the authorized quantities

and types of supplies stored therein.

Regularly, in accordance with the or-

dering and delivery schedule, a build-

ing employee reviews the stock on

hand and compares it with the au-

thorized quantity shown on the shelv-

ing labels. The difference in quan-

tity, representing that which has been

used, is inserted on a requisition form

especially imprinted with all the com-

monly used items. This is sent to the

distributing house and the supplies

are delivered on the scheduled de-

livery day. Under this plan there is

no guess work as to what and how
much should be ordered; it is a simple

clerical job easily performed by any

employee.

Ihere is hardly an employee of the

Bell System who does not have occa-

sion to use some items of stationery

and printed forms in a normal work-

ing day. While the unit value of

most of these items is small, in the

aggregate they represent a consider-

able sum. In view of this compara-

tively low unit value, it is essential

that the supply distribution plan op-

erate in such a manner as to pre-

clude, so far as practical, the neces-

sity of placing orders for less than

standard package lots. A close bal-

ance must be maintained between the

value of the supplies being ordered,

the average investment, and the cost

of placing, filling and transporting the

order.

During the past several years much
progress has been made toward co-

ordinating these elements, and the

cost of distributing these supplies is

being brought within practical limits

as related to their value. Here again

studies of the requirements at each
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SUPPLIES ON HAND
This is a typical centralized storeroom serving a large rural territory

location enabled the telephone com-

panies to set up authorized quantities

and types of supplies to be carried.

Stationery lockers at principal loca-

tions, with the shelving labeled with

item names or form numbers and the

authorized quantities, make the prep-

aration of the periodic replenishment

order a simple job.

In many companies it is customary

to have stationery and printed forms

stocked only at the district offices.

The smaller locations and the indi-

vidual employees are supplied from

the district office stock as the needs

arise.

What Happens in Emergencies

Ihroughout the Bell System the

supply organizations have worked

out, in cooperation with the operating

departments and the personnel of the

Western Electric distributing houses,

smooth-running, efficient routines,

adapted to conditions in their own
territories, for getting supplies to

their destined locations when and as

they are required. And although this

article is concerned principally with

this routine of distribution under nor-

mal circumstances, the picture will be

complete only if it includes some ac-

count of how supplies get to the man
on the job when circumstances are

anything but normal.

Floods, fires, tornadoes, sleet

storms—all the catastrophic forces of

Nature strike at telephone plant along

with other structures of man's devis-

ing. No one can tell when or where

the next blow will fall. But it is the

tradition of the telephone industry to

be ready always to repair the damage

to its lines and equipment for the

restoration of service just as fast as
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its resources, knowledge, skill, and
man-power permit.

The Bell System's resources in-

clude, of course, stocks of all sorts of

supplies, from wire and cable to

switchboards and solder and paraffin

wax, in Western Electric's distribut-

ing houses from coast to coast. Back
of these are not only further reserves

in Western Electric's factories and the

factories of outside suppliers, but the

manufacturing capacity and skill to

turn out additional great quantities

of all sorts of equipment and supplies

from plants which readily gear up to

day-and-night operation when the

need arises.

To get huge quantities of these sup-

plies to the telephone men in a

stricken area requires a special knowl-

edge in routing shipments from dis-

tant factories to the distributing

houses and to sidings and freight ter-

minals nearby. Around blockaded

areas, in express cars hitched to crack

passenger trains, in convoys of trucks,

by boat, even by chartered planes, the

supplies may flow to strategic points,

where they are turned over to the

telephone company's supply organiza-

tion. Then over icy roads or through

snowdrifts or around blocked high-

ways or washed out bridges, they con-

tinue until they reach the plant men
working along the lines to restore the

service.

Instances of the abilities of the

Western Electric Company and the

telephone companies' supply forces to

rise to an emergency are many. An
illustrious one is that of the hurricane

of September 21, 1938, when Western

Electric delivered to the System oper-

ating companies in New England dur-

ing the rest of that month and the

first few days of October such quanti-

ties of supplies as—to cite but a few
examples—607,000,000 conductor feet

of lead-covered cable, 53,613,000 lin-

ear feet of drop wire, 16,632,000

prepared cotton sleeves, 2,039,000

pounds of pole-line hardware, and
21,800 telephone poles. Such quan-
tities represent more than a year's

supply of these items under normal

conditions for the companies affected.

Much of this material came, of course,

from the distributing houses nearest

the areas affected—particularly in the

days immediately after the disaster.

All of it had to be made available to

the men on the job by the telephone

companies' supply forces. Experi-

enced supply men from other System

companies were brought in to aid the

local organizations, and, because of

their practical experience with System

distribution methods and System ma-
terials, were able to render immediate

and substantial help to the local sup-

ply forces.

In the distributing houses, in times

of emergency, work goes on as sys-

tematically as ever, but at greatly

heightened tempo and often under

most difficult conditions. If there

has been a local power failure, night

work continues under the beams of

lanterns and flashlights, and men's

backs carry loads when elevators are

out of service. Typical of the will

to maintain service was the instance

of two men who lived for a week on

the second floor of a distributing

house whose ground floor was flooded,

received orders by telephone, and

passed stocks out the window to the
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Operating Company's supply men
who came alongside the building in

boats.

Ihe men who direct the activities

of the telephone companies' supply

forces have their headquarters, as a

rule, in the distributing houses. As
in the normal routine, so in times

of stress do the supply organizations

work hand in glove with the West-

ern Electric Company. Whether an

emergency be major and widespread

or minor and local, the telephone com-

pany's supply men are, because of

their intimate knowledge of conditions

in a given area, in a key position.

They must know transportation

within their area, and have at their

finger-tips lists of truckers to supple-

ment their own vehicles and to under-

take long hauls if the railroads are

disabled. They must know at all

times exactly where certain special

cables and other vital equipment are

stored. They must be well ac-

quainted with all communities, so that

they may readily locate temporary

storerooms for supplies near to work-

ing forces. One way or another, with

no lost time and with no lost motion,

they must get the stocks where they

are needed as they are needed.

Disasters are infrequent occur-

rences. But somewhere, every day,

an emergency does happen—be it no

more than a section of cable burned

through by a blazing barn or a pole

knocked down by an automobile out

of control. Regardless of where the

emergency occurs, and it may be hun-

dreds of miles from the nearest West-

ern Electric distributing house, the

telephone companies' supply men
must be able to produce at that loca-

tion the cable or poles or whatever is

required to mend the break. It is a

matter of pride with every supply

service man that no emergency resto-

ration of service be delayed for lack

of material. It is his job to get it to

the spot—and he does.

Jl ROViDiNG materials under difficult

conditions for the emergency restora-

tion of service is dramatic. The day-

to-day task of distributing supplies in

orderly routine is not. But the sup-

ply organization which plays so great

a part in enabling the Bell System to

meet—and beat—emergencies, wher-

ever they may happen and of what-

ever kind they may be, is the same or-

ganization which contributes to the

smooth functioning of the telephone

service by doing its normal, unspec-

tacular job in thoughtful, intelligent,

efficient fashion. To all the men who

organize and direct and operate the

ordering, stocking, and delivery of

supplies, the maintenance of telephone

service for the System's millions of

customers is of first importance under

all conditions.



THE CONQUEST OF A CONTINENT

The Successive Means Which Have Been Devised for Coast-to-

Coast Communication Have Been Fundamental to the Growth of

This Country and to Its Unity as a Nation

By ROBERTSON T. BARRETT

Part II*

PART I of the present study was

devoted to a review of those

facilities for overland commu-
nication between the Atlantic and Pa-

cific coasts which antedated the use of

steam for land transportation across

the continent and the employment of

electricity for the purposes of coast-

to-coast communication. These in-

cluded the famous Butterfield Over-

land Mail and the romantic Pony Ex-

press. With them were included, per-

haps somewhat illogically, the Pacific

Mail Steamship service, which was

transcontinental only in a broad sense

of the term, since its mails traversed

only the relatively narrow Isthmus of

Panama. Steam was, it is true, used

in the vessels which carried these

mails between New York and Panama,

and between Panama and California

and Oregon. As has been seen, after

a relatively brief period during which

mails were transported across the isth-

mus on mule-back, steam provided the

motive power for this portion of the

mail route.

* Part I was published in the July issue.

But as a factor in the physical

transportation of messages across the

3,000 miles that measure the width of

the United States, the railroad does

not appear in the history of transcon-

tinental communication until rela-

tively late. Indeed, as has been

pointed out, the coast-to-coast tele-

graph line had already become an ac-

complished fact before the first rail-

road linked the Atlantic and Pacific

seaboards of the United States. Let

us, however, depart from a strictly

chronological treatment of our sub-

ject and, before discussing the tele-

graph and other forms of electrical

communication, briefly review the his-

tory of the railroad and the airplane

as instrumentalities of transconti-

nental communication.

The idea of building a railway to

the Pacific was almost as old as the

railway itself, as an American institu-

tion. In 1832, when the nation's first

locomotives were still a novelty, a

weekly paper published at Ann Arbor,

Michigan, had proposed it. Three

years later, Samuel Parker gave im-

petus to the movement when he ar-

gued for the practicability of such a

I
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BUILDING THE UNION PACIFIC

Work on the last mile of the pioneer transcontinental railroad saw the "mingling of Euro-

pean with Asiatic laborers," according to the caption of this contemporary drawing from
Harper's Weekly

road, basing his statements on per-

sonal observations made during an

overland trip from Buffalo, New
York, to the Oregon country.

Some Pioneer Railroad Projects

lEN years later, Asa Whitney, a

New York merchant who had spent

two years in China between 1842 and

1844, came forward with the most

concrete of proposals which up to that

time had been offered. A part of

Whitney's project was a scheme

(which, to say the least, was ingen-

ious) by which he proposed that the

road be built under government sanc-

tion, but at no cost to the public treas-

ury. Although this proposal is only

indirectly related to the actual build-

ing of a transcontinental road, it de-

serves more than passing mention.

Whitney estimated the cost of con-

struction at about $65,000,000—

a

cost, by the way, that was not far

from that of the first coast-to-coast

railroad, completed more than a score

of years later. He proposed that

Congress grant him a tract of land

sixty miles in width, running along

the proposed right-of-way, and ex-

tending from Lake Michigan to the

Pacific. This land he proposed to sell

to city dwellers at low cost, thereby

combining a much needed social re-

form with the objective of providing
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transcontinental communication. The
proceeds of these sales were to be ap-

plied to the cost of constructing the

road. When finished, the railway

was to be the property of the nation,

and any profits derived from its op-

eration were to be used for public

education.

r ANTASTic though Whitney's scheme

now seems, from a standpoint of fi-

nancial soundness, memorials to Con-

gress which he presented in 1845,

1846, and 1848 were given serious

consideration, and his plan was en-

dorsed by gatherings in numerous

cities, as well as by the legislatures of

sixteen out of the thirty states which

then constituted the Union. There

seems to have been in the man himself

something of the fanatic, and yet in

the following declaration, contained in

his third memorial to Congress, there

is evidence of the disinterested public

spirit that, mixed with less altruistic

motives, is the basis of all great com-

munication enterprises. He says:

"My desire and object have been to

carry out and accomplish this great

work for the motives, as here and ev-

erywhere else by me declared, to give

my country this great thoroughfare for

all nations without the cost of a dollar;

to give employment to and make com-

fortable and happy millions who are

now destitute and starving, to bring all

the world together in free intercourse

as one nation. If it is feared that the

remuneration will be disproportionate

to the extent and importance of the

work, then I am willing to relinquish

any claim I may have for compensa-

tion, and let the people give me any-

thing or nothing, as they please. If

they will but allow me to be their in-

strument to accomplish this great work,

it is enough."

The route which Whitney suggested

was, of course, primarily intended to

link the newly settled Oregon country

with the East. In considering his

first two memorials, much thought

was given to its political importance,

and one Congressional report dis-

cussed the possibility that this distant

region might organize itself into a

separate nation if not linked to the

rest of the country by better means
of travel and communication.

California to the Fore

Jdut before the third memorial came
up for consideration, two events of

far-reaching importance had occurred,

either of which would probably have

doomed the Whitney proposal. A
war with Mexico had been fought and
won, and vast territory, lying along

the Pacific to the south of Oregon, ^lad

been acquired by the United States.

Oregon was no longer the sole consid-

eration in discussing plans for a rail-

road to the Pacific. Moreover, gold

had been discovered in California

early in 1848. The rush of treasure

seekers—the famous "Forty-niners"

—into the gold fields made it certain

that, when such a railroad was built

to the Pacific, its western terminus

would be nearer than Oregon to the

center of population of this newly de-

veloped area. Economic needs—and,

later, political needs—were to deter-

mine the route of the projected coast-

to-coast railroad.

Even as early as the date of Whit-

ney's third memorial, in 1848, the

same political factors which entered

into the debate over the choice of

route for the Overland Mail were

making themselves felt. As senti-

ment for a railroad to the Pacific grew
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AN INCIDENT OF RAILROAD BUILDING IN THE WEST
The jet of steam projected forward from above the engine's cylinder was the regular means

of scaring buffalo off the track. (From a painting owned by the Union Pacific Railroad)

stronger, differences of opinion as to

the location of its route became more
marked. Sentiment swung, with

changing Congressional majorities,

from the northern route proposed by

Whitney, to a central route, a south-

ern route, or a compromise by the

adoption of three routes. A historian

of this period has said that it is diffi-

cult to determine whether the Pacific

railroad project came nearer being

talked to death by its friends than by
its enemies. For more than a decade

the controversy raged, and was not

finally settled until the secession of

the southern states gave the propo-

nents of a central route a clear oppor-

tunity for action—and until that same

secession had made action imperative.

Lincoln Signs the Railway Act

JjjVEN with the southern members

absent from both houses of Congress,

there was much wrangling over the

terms of the legislation which led to

the building of the first railroad to the

Pacific, and it was not until July 1,

1862, that the Pacific Railway Act be-

came a law by the signature of Presi-

dent Lincoln.

This act provided that the road was

to run from Omaha to San Francisco.
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The eastern portion of the line was to

be built by a newly created corpora-

tion—the first since the Second United

States Bank to receive its charter from

the federal government. This was

the Union Pacific Railroad Company.

The section which it was to build ex-

tended from Omaha to the California

state line. From this point westward

to San Francisco, construction was to

be undertaken by the Central Pacific

Railroad Company, a California cor-

poration. A government subsidy was

offered in the form of a land grant

—

reminiscent of the Whitney plan—and

a loan of the credit of the United

States. The latter was necessary be-

cause the land grant could not be

turned into immediate cash, for sales

must await settlement, and settlement

would be slow until the railroad was

built.

With the details of how the building

of the Union Pacific was financed, we
are not, in the present discussion,

greatly concerned. Time and space

do not permit, and inclination does

not prompt, an extended analysis of

the Credit Mobilier, the operations of

which were so intricate, to say the

least, that eventually they were the

subject of two Congressional investi-

gations and became an issue of at

least one Presidential campaign. The
picturesque "Jim" Fiske and the not

less striking figure of Jay Gould, who
played a part in the history of the

Union Pacific that was by no means

inconsiderable, must be left for treat-

ment elsewhere.

The Task Completed

Suffice it to say that, despite finan-

cial handicaps which were at times not

less serious than those imposed by the

nature of the country through which

the road was constructed, the project

was eventually completed. But prog-

ress was discouragingly slow. The
Central Pacific began to build east-

ward from Sacramento in 1864, but

by the early part of 1866 had laid

down only fifty-six miles of track.

The Union Pacific, building westward

from Omaha, had completed only its

first forty miles of track during the

same period. Before these two com-

panies had finished their work, the

Central Pacific had constructed 689

miles of road and the Union Pacific

1,086 miles. On the tenth of May,
1869, engines of the two companies

met at Promontory Point, Utah, and

the picturesque ceremony of "driving

the last spike" bore witness that

America's first transcontinental rail-

road was an accomplished fact.

In dealing with the transcontinental

railway as an instrumentality of com-

munication, it is natural to think of

it, first of all, as a carrier of mails.

The report of the Postmaster General

for 1869 shows that a contract with

Wells, Fargo & Company for the

transportation of the mails between

the western terminus of the Union Pa-

cific and the eastern terminus of the

Central Pacific came to an end, under

its own provisions, when the two rail-

roads met on May 9, and were re-

ported to be ready to carry the mails

on. the following day. It would ap-

pear that the historic ceremony of

driving the golden spike was imme-

diately followed by the far more im-

portant event of the actual transporta-

tion of mails, passengers, and freight

over the newly opened line.

In a broader sense of the term, com-

munication may be considered as in-
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THE GOLDEN SPIKE IS DRIVEN

That historic ceremony at Promontory Point, Utah, has been completed, the locomotives

from East and West have approached each other, and notables and spectators pose for their

photograph. {From the Union Pacific collection)

eluding not only the carrying of mes-

sages, but the carrying of passengers,

freight, express, etc.—the meeting of

any needs, in other words, which arise

out of the fact that two or more per-

sons, who have relations with each

other, are separated by the barriers of

time and distance. Measured in

terms of volume and of receipts from

payments for their transportation,

mails play an almost insignificant part

in the service performed by such

transportation instrumentalities as

railways.

This fact, which still holds true

in spite of the enormous increase in

the amount of postal matter handled,

is well illustrated by a summary of

earnings of the Union Pacific for

1870, the first full year of its opera-

tion. In round numbers, these were:

Commercial passenger, $3,528,000;

Government passenger, $280,000;

Commercial freight, $2,360,000; Gov-

ernment freight, $263,000; Company
freight, $425,000; Express, $281,-

000; U. S. mail, $242,000. Thus it

appears that, measured in terms of

earnings, the transportation of mes-

sages was the least important function

of the first coast-to-coast railway.

The Importance of Communication

Perhaps this would be as good a

place as any to point out, however,

that while one of the functions of
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transportation instrumentalities is to

enable people to travel, another is to

make it possible for them to remain at

home. This somewhat paradoxical

situation arises from the fact that the

letters carried by these means of

transport are, virtually, substitutes for

the persons who send them, and make
the journey in their stead. So also

with freight and express—the mere

fact that carloads of oranges may be

shipped from a distant state to New
York makes it possible for millions of

people in the latter city to experience

the delight of tasting these fruits with-

out journeying to their point of origin

to do so.

It must be remembered, however,

that communication, in its narrower

sense, has a direct and significant bear-

ing on the importance of the other

services performed by the transporta-

tion facilities. Most passengers who
travel across the continent by rail do

so in accordance with arrangements

they have made by mail, telegraph, or

telephone. Practically every pound
of freight or express that is shipped

from coast to coast has been ordered

by one of these means of transmitting

messages.

Because it met, for the time being,

a national need which was, as has been

indicated, a many-sided need, the

Union Pacific prospered. But be-

cause this need was to grow too great

and too urgent to be met by a single

railroad, other lines to the Pacific were

soon to be built—and, in course of

time, a still swifter method of trans-

portation was to be developed.

The Development of Aviation

At exactly the time when gangs of

coolies and Irish immigrants were lay-

ing the tracks for the first railroad to

cross the western plains, two Ger-

mans, Otto and Langen, were experi-

menting with a contrivance which,

when they had finally brought it to

patentable form, became known as

the internal combustion engine. Out
of their pioneer work grew the auto-

mobile (with which, in our considera-

tion of transcontinental communica-
tion, we are not greatly concerned)

and the motive power which makes
the modern airplane possible. As in-

evitable as was the fact that the rail-

way should supplement, and later sup-

plant, the post rider and the mail

stage was it that the airplane should

supplement the Railway Mail Service

—though it has not supplanted it and

probably never will. To this latest

form of transportation, as an instru-

mentality of communication, let us

briefly turn our attention.

The history of air transport, as a

factor in communication in America,

may be thought of as beginning in

1793, when Jean Pierre Blanchard, a

French aeronaut, ascended in a bal-

loon from Philadelphia, carrying with

him a letter from President Washing-

ton calling upon all citizens to "re-

ceive and aid him with that humanity

and good will which may render honor

to their country and justice to an indi-

vidual so distinguished by his efforts

to establish and advance an art, in or-

der to make it useful to mankind in

general." The balloon remained aloft

for forty-five minutes and descended

at Woodbury, N. J., fifteen miles from

its starting point.

Because of limitations inherent in

its nature, the balloon never attained,

as a means of communication, any de-

gree of capability of being made "use-
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CURTISS-WRIGHT CORPORATION

AN EPOCHAL EVENT

The Wright brothers' first flight, near Kitty Hawk, N. C, on December 17, 1903, lasted

12 seconds and covered 120 feet. In this picture, the only one taken of this momentous
happening, Orville Wright lies prone at the controls and Wilbur Wright, running beside

the plane, has released his hold on the wing as the craft leaves the ground. Note the auto-

graph of Orville Wright at the lower left

ful to mankind in general." What-
ever its form, the lighter-than-air fly-

ing machine was destined always to be

at the mercy of wind currents—even

after it had become a so-called dirigi-

ble. It was not until December 17,

1903, when the Wright Brothers lifted

their frail craft from the sand dunes

at Kitty Hawk, North Carolina, that

man's real conquest of the air began.

IM EARLY a decade was to elapse after

the Wrights' first flight before serious

consideration was given in the United

States to the use of the airplane for

the purpose of transporting regular

mail. At an aviation meeting at Nas-

sau Boulevard, Long Island, Septem-

ber 23-30, 1911, mail was carried be-

tween a temporary post office on the

air field and the post office at Mineola,

several miles away. In the same year

Calbraith P. Rodgers made the first

transcontinental airplane flight, from
Sheepshead Bay, New York, to Pasa-

dena, California. The trip took him
forty-nine days, from September 17

to November 5, and was made up of a

series of short flights, with many stops

due to mechanical troubles or weather

conditions. Progress in aviation was
relatively slow until the use of the air-

plane for military purposes in the

World War gave it great impetus.

About this time there arose a demand
for the use of this newly developed

method of transport as an adjunct to

the postal service. The first air mail

route in the United States was estab-

lished on May IS, 1918, between New
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York and Washington, with a stop at

Philadelphia for the exchange of mails

and planes.

Transcontinental Air Mails

SERVICE over this route—admittedly

established as an experiment—^proved

so satisfactory that the Post Office

Department began to formulate plans

for a coast-to-coast air mail. This

service was built up by establishing,

in succession, four "legs" of a route

eventually connecting New York and
San Francisco. The first of these,

connecting Cleveland, Ohio, and Chi-

cago, Illinois, with a stop at Bryan,

Ohio, was inaugurated on May 15,

1919, exactly a year after the estab-

lishment of the New York-Washington
route. On July 1 of the same year,

New York was connected with Cleve-

land, with a stop at Bellefonte, Penn-
sylvania. On May 15, 1920—the

second anniversary of the service

—

the third leg of the transcontinental

route, from Chicago to Omaha, Ne-
braska, via Iowa City, Iowa, was es-

tabhshed. Finally, service over the

fourth leg, between Omaha and San

Francisco, was inaugurated on Sep-

tember 8, 1920. The route passed

over North Platte, Nebraska; Chey-
enne, Rawlings, and Rock Springs,

Wyoming; Salt Lake City, Utah; and
Elko and Reno, Nevada.

Records show that the first west-

bound plane to fly this leg travelled at

the average rate of eighty miles an

hour and made the trip without a

forced landing, either for weather or

mechanical trouble. The plane car-

ried 16,000 letters.

This flight, and those which fol-

lowed for a number of years, were

made in planes owned and operated

by the Post Office Department. It

will be recalled that the transconti-

nental communication services thus

far described, although many of them
were the beneficiaries of government

aid in the form of mail subsidies or

otherwise, were inaugurated and car-

ried on as private enterprises. To
this general practice the air mail was
an exception. Initially it was a

government-operated project. Post
office authorities have stated that it

was, however, never its intention to

operate the service any longer than

was necessary to demonstrate the

practicability of commercial aviation

and thereby induce private enterprise

to enter the field and eventually take

over the operation of the air mails.

Ihis condition was deemed to have

been met during the latter part of

1926. Early in 1927 a contract was
let, after advertisement for bids, for

the Chicago-San Francisco half of the

transcontinental route. Under this
contract, a company which later be-

came the Boeing Air Transport took

over operation of this route on July 1

,

1927. The Post Office Department

continued operation of the New York-

Chicago section of the route until a

satisfactory bid had been received

from the National Air Transport, Inc.

That company took over operation on

September 1, 1927.

With the exception of a brief in-

terval, when the service was reor-

ganized in 1934 and the flying of the

mails was assigned to pilots of the

United States Army, operation of all

air mail routes has since then been

carried on by private concerns, under

government contract.
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SCENE OF THE FIRST AIR MAIL EXPERIMENT IN THE UNITED STATES

During an ''International Aviation Meet" held at the Nassau Boulevard ''aerodrome" on

Long Island during September of i9ii, regular mail-carrying flights were made to Mineola,

L. /., where the mail sacks were " dropped in a field at the feet of the postmaster." (Repro-

duced from the Scientific American of October 7, 1911)

The inauguration of night-flying,

made possible by the use of lighted air

routes and various forms of radio ap-

paratus; the increase in the length of

"haul" that is possible without change

of pilots or planes; vast improvement

in equipment and personnel—all these

and many other factors have contrib-

uted toward making the coast-to-coast

air mail service what it is today. As
of December 15, 1939, schedules is-

sued by the Post Office at New York
showed ten air mails a day from that

city to various points in California;

five to points in Oregon ; five to points

in the State of Washington. Typical

of the time made by these coast-to-

coast planes is that of one for which

the mail closes at New York at 6 A.M.

and reaches San Francisco at 2:40

A.M. the next day. Service from

west to east is on approximately the

same schedule as from east to west.

JAATES for air mail postage over the

transcontinental routes have gone

through a period of transition. When
the air service was first established,

between New York and Washington,

in 1918, the rate was twenty-four

cents an ounce ; this was later reduced

to sixteen cents; then to six cents; and

on July 18, 1919, the extra charge was

removed altogether, air mail being

carried at the regular domestic rate.

In August, 1923, a zone rate was es-

tablished with a charge of eight cents

between New York and Chicago, a

like amount between Chicago and

Cheyenne, and another eight cents be-
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A CURTISS JENNY
Open cockpit airplanes such as this carried the mail two decades ago, during the Post Office

DepartmenVs establishment and operation of air mail routes

tween Cheyenne and San Francisco.

On February 1, 1927, a new rate of

ten cents per one-half ounce, regard-

less of distances, was put into effect,

thereby doing away with the compli-

cated zoning system then used on

transcontinental and other contract

routes. The present rate for each

ounce or fraction thereof is six cents

to any part of continental United

States and Alaska. The rates to out-

lying islands and possessions vary be-

tween ten and fifty cents per one-half

ounce or fraction thereof.

Air Passenger Service

Ihe development of air mail service

gave marked impetus to the growth of

passenger service as well, since the

Act of Congress of February, 1925,

empowering the Postmaster General

to make contracts with private com-

panies Ibr carrying the mails, had the

effect of granting subsidies for the de-

velopment of both mail and transport

service.

Various inter-city air transport lines

were established, and it is probable

that within a few years after the pas-

sage of the Congressional Act referred

to above, it was possible to travel by
air across the continent by making

transfers from one line to another.

The next step, taken in 1929, was an

arrangement by which passengers

were carried across the continent

partly by airplane and partly by rail.

Thus, passengers were carried from

New York to Columbus, Ohio, by
rail; from there to Waynoka, Okla-

homa, by plane; thence to Clovis,

New Mexico, by rail; and from this

point to Los Angeles by plane.

About a year later, air passenger

service entirely by plane was estab-

lished between New York and Los

Angeles, but an overnight stop was

made at Kansas City, this being ne-

cessitated because, as yet, little prog-

ress had been made in promoting the

practicability of night flying. From
this point on, however, marked ad-
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vances were made in the solution of

the problem of providing twenty-four-

hour service. The provision of larger

flying fields, properly lighted, and the

development of radio telephone and

other communication services which

contributed to the safety of flying in

the dark, soon made it possible to in-

augurate a service that was, in its

main characteristics, like the trans-

continental air transport service of

today.

On August 1, 1932, United Air

Lines inaugurated day-and-night pas-

senger service between New York and

San Francisco, with a flying time of

twenty-six and three-quarters hours

eastward and thirty-one hours west-

ward. On November 5 of the same
year. Transcontinental & Western

Air, Inc., estabhshed a similar service

between New York and Los Angeles.

The flying time for the initial trips

was twenty-four hours and forty-two

minutes eastward and twenty-eight

hours and forty-three minutes west-

ward. According to a recent table,

the quickest flying time for a sched-

uled flight from New York to San
Francisco is seventeen hours and fifty-

six minutes; from New York to Los
Angeles, fifteen hours and eight

minutes.

W ITH this brief review of the history

of the air mail, our consideration of

those instrumentalities of communica-

tion which depend on the physical

transportation of written messages

comes to an end. The third and con-

cluding portion of this study of the

place which transcontinental teleph-

ony holds in the over-all picture of

communication across the American

continent will be devoted to those

products of man's inventive faculty

which, in one form or another, have

employed electricity for the transmis-

sion of intelligence over distances.

{To be concluded)



FOR THE RECORD
t^?i

T. K. SMITH ELECTED AN A. T. & T. DIRECTOR

At the meeting of the Board of Di-

rectors of the American Telephone and

Telegraph Company on October 16, Tom
K. Smith was elected to fill the vacancy

caused by the death of David F. Houston

on September 2. Mr. Smith is President

of the Boatmen's National Bank of St.

Louis, and has been a Director of the

Southwestern Bell Telephone Company.
Mr. Houston had been a Director since

1924, He became President of the Bell

Telephone Securities Company in 1921,

and from 1925 to 1927 was a Vice Presi-

dent of the A. T. and T. Company.

t<^

DR. BUCKLEY SUCCEEDS DR. JEWETT AS PRESIDENT
OF THE BELL LABORATORIES

On October 1 Dr. F. B. Jewett, Vice

President of the American Telephone and

Telegraph Company in charge of re-

search, resigned as President of the Bell

Telephone Laboratories, becoming Chair-

man of the Board of Directors. Dr. O.

E. Buckley, Executive Vice President of

the Laboratories, succeeds Dr. Jewett as

President.

There is no change in Dr. Jewett's re-

sponsibilities for the general program of

research in the Bell System, but the

change will increase the time he has avail-

able in an advisory capacity to the Gov-

ernment as President of the National

Academy of Sciences and as a member

of the National Defense Research Com-
mittee. Dr. Jewett has been the operat-

ing head of the research program of the

Bell System for twenty-four years and

responsible both for the program and its

operation since the retirement in 1930 of

John J. Carty, who at that time was

Chairman of the Board of the Labora-

tories.

Dr. Buckley, the new President, joined

the staff of the Western Electric Com-
pany in 1914, since when he has been

intimately associated with telephone re-

search. He became Executive Vice Presi-

dent in 1936, upon the retirement of

Mr. E. H. Colpitis.

'-O^

OPEN DIRECT TELEPHONE CIRCUIT TO SPAIN

Jaegular telephone service between the

United States and Spain, suspended since

the outbreak of the Spanish civil war in

1936, was restored on October 22 with

the opening of a direct short-wave radio

circuit between New York and Madrid.

Previously, calls were routed over New
York-London radio channels and com-

pleted their journey by cable and wire

lines. The new channel also becomes

the normal route for calls to Portugal,

which at present travel via Rome and

Berlin. It enables all Bell System and

Bell-connected telephones in this country

to reach telephone subscribers through-

out Spain and Portugal. The radio link

is jointly operated by the A. T. & T.

Company and the National Telephone

Company of Spain, a subsidiary of the

International Telephone and Telegraph

Corporation, which operates Spain's tele-

phone system.



CONTRIBUTORS TO THIS ISSUE

In 1911, following three years at Lehigh

University, Raymond C. Silvers joined

the outside plant construction organiza-

tion of the American Telephone and Tele-

graph Company. The next six years

brought him varied experience in outside

plant construction, maintenance, material

supply, and engineering, during which

time his association also included the

Western Union Telegraph Company and

the Western Electric Company. From
1917, when the Long Lines Engineering

Department of the American Telephone

and Telegraph Company was formed, un-

til 1924, he was engaged in the engineer-

ing of the toll outside plant. Transferred

to the Department of Operation and En-

gineering of the American Company in

1924, his present responsibilities are the

outside plant engineering practices apply-

ing to the toll and exchange plant. He
is the author of "Some Recent Advances

in Rural Construction," which appeared

in the Quarterly for October, 1939.

JJjNTERiNG Yale in 1914, Judson S.

Bradley left college in 1917 to enlist in

the U. S. Army Ambulance Service. Re-

turning from overseas in 1919, he re-

entered college, and received his B.A.

degree in 1920. For the next four years

he was assistant editor and managing ed-

itor of the Yale Alumni Weekly. In 1925

he joined the Publicity Department of

the Southern New England Telephone

Company, in New Haven, as copy writer,

and was subsequently advertising man-
ager until 1928. In that year he was
transferred to the Commercial Division

of the American Telephone and Tele-

graph Company, and in 1930 became a

member of the staff of the General In-

formation Department. He has con-

tributed several articles to the Quar-

terly, of which the most recent was

"The Bell System Meets Its Greatest

Test," in the issue for October, 1938.

JDefore joining the Bell Telephone Lab-
oratories in 1929, Franklin L. Hunt
had been for ten years a member of the

staff of the National Bureau of Stand-

ards, where he was successively chief of

the aeronautic instrument section, assist-

ant chief of the engineering physics divi-

sion, and engaged in x-ray research. In

connection with aircraft instrument de-

velopment work he spent a year in Eu-
rope as special representative of the Bu-
reau of Standards. He had also been

assistant manager of engineering and re-

search at the Victor Talking Machine
Company. Dr. Hunt received the de-

grees of S.B. and Ph.D. from Massa-
chusetts Institute of Technology and of

A.M. from Harvard, studied at the Uni-

versities of Paris, Berlin, and Cambridge,

and has taught and lectured at Harvard,

M. I. T., and George Washington Uni-

versity. He is a Fellow of a number of

scientific societies and the author of pa-

pers on various scientific topics. At the

Laboratories, Dr. Hunt was for several

years in direct charge of work on sound

picture recording and reproduction, and
since 1935 has been a member of the

Bureau of Publication.

il/NTERiNG the Plant Department of the

Bell Telephone Company of Pennsyl-

vania at Philadelphia in 1918, H. Carl
Ruth was appointed Supervisor of Sup-

plies in 1926, and Superintendent of

Buildings and Supplies in 1927. In 1928

he was transferred to the Diamond State

Telephone Company at Wilmington, Del-

aware, as District Plant Superintendent.

In 1930 he joined the American Tele-

phone and Telegraph Company in the

Plant Operation Division, where he is
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engaged in the development of supply 1921 he joined the Information Depart-
distribution methods and related opera- ment of the A. T. & T. Company, and
tions. since 1936 he has combined his duties

^ in that department with those of Histori-

XXeceiving the B.A. degree from Lafa- cal Librarian of the A. T. & T. Co. He
yette College in 1907, and the LL.B. de- is editor of the Telephone Almanac, and
gree from New York Law School in 1909, has contributed a number of articles to

Robertson T. Barrett practiced law the Quarterly, the most recent being

until 1918, and for the next three years "The Telephone as a Social Force" in

was engaged in newspaper work. In the issue for April, 1940.
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